
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 



at |http : //books . google . com/ 



Hini y| 



^'-^.^ I 



m 



■^^lS2k * '"h^ 



# "'''^S*' iii^' 





^^^t 3*^*^^.55,4.. /^D, /yt 



HARVARD UNIVERSITY 




LIBRARY 

or THI 

PEABODY MUSEUM OF AMERICAN 
ARCHAEOLOGY AND ETHNOLOGY 



Received 




Digitized by LjOOQIC 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



[Voi, xxm.] 



JimrE, 188B. 



R iiU CI V t 0, 



[No. n. 




THE APR 9- 1336 

POPULAE 
■ lONTHlY. 

CO Hf DUCTED BY R L. AND W. J. YOU MANS. 

CONTENTS. p^^^ 

I, Medical Quacks and Quackcriea, By Dr, F, X Sh:epheed , . . . 145 
, n. Recent Magnetic Storms and Sun-Spots. By Gabrbtt P. 

Sekviss. (Illustrated.) > ,, 163 

III. Vivisection in the State of New York. By B. O. Wilder, M.D. 169 
lY* Quartz : its Varieties and Formation, By Rev, X Magenb 

Mjello, F. a S 180 

V, The Remedies of Nature. — Consumption (Concluded), By 

Felix L. Oswald, M. D. 187 

VI* A German View of the " Data of Ethics." By Fbieobich von 

Baerenbacii ,..,,,*. 195 

Vn. Cost of Life. By John Peatt, 202 

VIIL On Science-Teaching in tbe Public Schools. . . 207 

IX, The Chemistry of Cookery, By W* Mattieu Williams, • . , . 214 

X. Our Marriage and Divorce Laws, By Gordok A, Stewart, . 224 

XI. Evolution, By H. H. Botesen, 237 

XIL The Boundaries of Astronomy, n. The Nebular Hypothesis. 

By Robert S, Ball, F. R. S. . . , , 23J 

Xin, Darwin and Copernicus, By E, Du Bots-Retmond , * * , 240 

XIV. Whistling. By T R Thiselto.n Dyer .,...., , 251 

XV. Sketch oi Trol Benjamin Silliman, LL, D. (With Portrait.). . 259 

XVI. Correspondence .,,,••.,. 26T 

XV IL Editor^s Table ; Science, Literature, and Theology.— M»r H^wtoa n&d 

the HercFy^HuotCfts.— The Baiiqiict to Di\ Holmea * . . . . 268 

^'"^^IIL Literary Notices. .., ^3 

vIX. Popular Miscellany , _..... 281 

XX, Notes .,..,, 287 

NEW YORK: 
D, APPLETON AND COMPANY, 

1, ». AJTO fi BOND STREET. 
StiiaiiS NunBSft, €0 DEiiTs. Yeaillt SirBmmfFTioirf $5,00. 



CiJPYitGHT BY D< APPLETON AND CO., 18SS. 
mitmX at tbe Pofit-Offiiw nt New Yt k, and admitted for tivnsmJssloa ttiromgli tbo mulls At aecnrnd-ebiM ntf 



Digitized by LjOOQIC 



*- -*- 



TESTED AND NOT FOUND WANTING. 



Tb© foUflwin°: la taken from The Wkitpera q/" 
Pe^suse^ publiiihefl b^ Kev, S. H. Piatt, A*M., at South- 
amptoi], Nk r. Mr. I'iatt haa beau iiglni^CompoQDd 
Oxygen for bo me four yejire, and duriug tliat time 
has tested It in forty-one caeet?, ibe TeanHs of which 
he has voluntarily tlvsn to the pablic in his piipe:r. 
Mr. riBtt is well known uraon^ the Methodist*, to 
which den mi n lit ion he belcfngs, as a lnith-l<ivlng 
and conscSetitioiJs man. No qaesilun cAa^ therefore, 
tic a^inEt the fklFuesB of hiB report : 

"TESTED AND KOT FOUND WANTING, 

*' Thirty years of close ob^erralion and study 
hBTc convlue*?d us that the science of medicine needp 
some great vilafi^er adapied to the widest range of 
diseases, yet thorooghly praciica^ble- For a long 
time we sou^bt it in electricUy, hut for the ma&sea 
that li an antamed coIl— serviceflbte If it can he 
propejfly u^etl. In tbc nature at the case, no drug 
can ever meet the requircmticta. Four years of ex- 
perimmt have led as to believe that it is found hi the 
Compound O^g^n of Dr». Starkcy ^ V&hiu 

" Aa we bare been so severely condemned forad- 
verdftlng this article so largely, we sab mi t the fol- 
lowing facts to the judgment of oi^r readera, and al^o 
to answer the unmerou^ letters of inquiry that reach 
us concemiug it. 

"■ We have personally tc»teil Compound Oiy^eJi 
In forty one c^j^es, with the foHowing res til t$ : 

*' Class 1. Gases recognized from tAe outset as in 
eitrCiMe .' One uterine, iiirae consumption, one dia- 
betes, advanced etftge ; all greatly relicTcd, 

*' Cla$« II. Vases deemed as fosstelt curadle ; 1. 
Deranged iieveral years, excessive nervousness ; 
much improved* ii and 3. Bronchial consurnptioti ■ 
one nearly cured, the other rt< atly helped hut the 
disease rendered fntal by an accident. 4. Bronchitlfi, 
one luug neele&a ; cnrerl. 5. Constitutional debility, 
life-Ion !> ; Improved, 6. Con sumption ; cured. 7, 
Con Armed and increasing ha nuci nations : cured, 8. 
Neuralgia of optic nerve, gastric irritation, great 
nervous p rostral Son ; abandoned for want of proper 
instruction while ut & distance, 

*' Class HI. Vases deemed pwf/adly c^taUe; 1. 
Bronchltisandb[iyfevei';l>ronchtt]8cured. a^Gas- 
tric feyer and prostration, inability to n3Cuperare; 
cured. 3 and 4. Genera] debli Hy ; greatly beccflted! 
ri. Kidney disease and nervous dcbili ty ; 'life saved.* 
. Pereis t en t an fill ft ra ssi ng congh ; en red, 7, Coug h 
of twelve ycars^ standing ; ciirei 8, Lung and heart 
dlflease ; lungs cured and heart much improved, S. 
Obstinate cough ; cured. Jo. Consamptive tendon- i 
ciea and cough; cnred. H. Cough and spomifltor- I 
, Hea; cough cured. 12, Nervous debility; cured, I 



13. Sciatic neuralgia, nervoUB prr.Ftrallou (life 
dee^pairad of> ; cured* 14. Uoni^umplive decline ; 
^ saved/ 15. Bronchial and gastric irritation and 
extreme nervous prosimllon {life despaired of— 
could only take oiygen three second e) ; cured, 16. 
Nervous debility and uterine troubles; greatly re- 
lieved. n-Sfl. Overwork; all hdped iinmf diatel> , 
though continuUig the work, SI. t' ferine diHlcul- 
ties, extreme nervonenese and hallucLnaUona ; appe- 
tite Improved immediately^ hnt treatment unwisely 
ahaiidoned lest it should increase stoutnest*, 32-84, 
Treatment not properly aped, 25^ Nervotis debility 
from o ve t study ; helped, ^6 . D ebil ii y , d Iffi Co Ity of 
breathing, strong hereditary consumptive tendon- 
eies ; deJiiliJy partly overcome, difficulty of hreath- 
iiig cured (stiU nnder treatment). 2t. Ltver com 
plaint tif maui^ years, and ner^'Ous derangement ; 
liver decidedly better. 28. Lung disease and dys- 
pepsia ^ improved, htit frequent absence from tiome 
interfere? wiib the treatment 

'* It should be observed— 

*' Ipt, Most bf these were casee. In which physi- 
cians, and other remcdice, had failed. 

"ad. Many of them wtjre ehronlc, 

"Sd. In thirty-eight of the forty -one cases only 
one Treatment (two month i!=) wau used, and In no 
case more (hflu two. 

"4th. Many of the ciaes repotted relieved or 
helped would nndoubtedly haTe been cvr^d bv far- 
ther treat ui en t, but tluanclal reasons prevented. A 
nnmberaresflllunder (reaiment. 

**5th. Thiti statement of resuHi' J» accurate to 
our personal knowledge. 

"' ftth. TJiese embrace aU the cme^ nnder our own 
direction instead of being culled, as ordinary testis 
monialfl arc^ from hundreds or ibonsands of esperi- 
meut«, 

'^ Knowing these factf, and k rowing, moreover, 
that, according to the reports of a large life TiisiTr- 
ance Company of causes of death of its mt inhere 
dnring sii months of the present year, every fourth 
person died of lung rMpeaee (and these, too, all ee- 
leafed Uten'l we $hotild diem otjr^elves f<^f^c (o the ifi^ 
tiT^fHt of our renders, and trnitont fo humamty, if we 
faHed to make humn svch a boon for the /ififftring. 

"Now, if the Baltimore Jft^/itdijf^ or 1 he Pionter 
c^n produce, from the reeordu ot any physician of 
ftuy school, or from ihe liiiftory of any p mprlotaiy 
remedy, achievements equal tn these, we preffer oiir 
columns for a like puhllcity ; still the fact will re- 
main that thetj hate mal/ffned this agency qf cnre 
teithotit adequate inrfstigatioft cf its Tttet Us. Pi eju- 
dice and prejudgment a are as* poor helps to editorial 
conelfttency as elsewhere in life." 
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«rti« r^! 7i . f' Pa^ifk^ Coast.— H. R Molhews, 6(16 MoutBomery Btr^et, San Francaco Q 
•Iderfl for the i-om pound Osvjreu Treatment on Pjif^l^i- < '^«t ^ y mpoi.^ i?an ri-anctKO, ^a 
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MEDICAL QUACKS AND QUACKEEIES. 

By FRANCIS J. SHEPHEED, M. D. 

JOHNSON defines a quack as " a boastful pretender to an art he 
does not understand," and perhaps the term is more often applied 
to boastful pretenders of the art of medicine than of any other.* Prob- 
ably, ever since man acquired the faculty of articulate language, quacks 
and quackeries have flourished. In the ruder ages, man attributed all 
disease to the influence of evil spirits, and sought by various means to 
ward off or lessen their injurious and malevolent actions. Now, as an 
eminent physiologist has lately said, the controlling of unknown pow- 
ers has always been a matter of some difficulty, and one which ordinary 
mortals with average ability could not successfully attempt ; hence 
arose a class of specialists — ^men who, by their greater knowledge and 
cleverness, made others believe that they were able to cope with the 
unseen. These were the priests, and, without doubt, the first quacks. 
They supplied charms and potions, and made use of incantations, not 
only to cure, but to prevent disease. These services obtained for them 
great power and influence and increased wealth. The ancient Egyp- 
tians attributed all diseases to the anger of the gods. They worshiped 
Serapis as a medical divinity, and the cure of disease could only be ac- 
complished through the intercession of this deity's priests. Thus the 
priests had the monopoly of medical practice, and their medical knowl- 
edge was jealously concealed from the vulgar ; it was only divulged 
to those who with extravagant ceremonies, wonderful mummeries, and 
terrible vows of secrecy, were initiated into the Egyptian mysteries. 
It was thus that Pythagoras is supposed to have obtained the founda- 
tion of his medical knowledge and philosophy. Among the Israelites 

* " * Quack ' is said to be an abbreviated form of * quacksalver,' which is derived from 
the Dutch Kwahzcdver — from Kwab^ a wen, and Zalver, an ointmeiit." — Notes and Queriea. 
VOL. zxin. — 10 
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the priests had charge of the health of the people, and m time of plague 
and pestilence relied wholly on religious methods of cure. According 
to the accounts that have come down to us, these methods were most 
successful. In highly civilized Greece, priests, the direct descendants 
of ^scolapius, cured disease by mysterious ceremonies, music, offer- 
ings, fastings, and such like. In Rome, when a plague broke out, the 
priests endeavored to combat it by feasting the gods, or driving nails 
into the right wall of the Temple of Jupiter. The early Christian 
Church was strongly opposed to the progress of medicine. It believed 
that the power of curing disease had been transmitted from Christ and 
his apostles to their bishops and elders. They discarded altogether the 
use of medicinal agents, and healed the sick by prayer, the laying on of 
hands, and the anointing with oil. This form of treatment, being of 
the miraculous order, needed no knowledge of the nature of disease, or 
of the structure of the human frame. Heathen priests and physicians 
were regarded as sorcerers and dealers in witchcraft, and so were burned 
or otherwise put out of the way. For some centuries the monks mo- 
nopolized all the medical practice and quackery. They made a good 
living, selling for large sums of money remnants of ancient martyrs, 
waters of holy wells, portions of the true cross, etc., as a protection 
against sickness, witchcraft, evil spirits, and other ills that flesh was 
heir to in those dark ages. They prayed to St. Anthony for inflam- 
mation, St. Valentine for epilepsy, St. Clara for sore eyes, St. Appo- 
lonia for toothache, St. Vitus for madness and poison, and so on.* It 
was not till after the breaking up of the powers of the priesthood by 
the Reformation, and the introduction of printing, that medicine began 
to escape from the grasp of quackery and made rapid strides toward 
the truth, perfecting knowledge of disease by accurate observation 
and the study of the human frame and its workings in health. That 
the emancipation of medicine from superstition did not immediately 
take place is evidenced by the wonderful hold the belief in the cure of 
scrofula by the royal touch had on the people, both medical and lay, 
for many years after the Reformation, nay, almost down to our own 
tiine. This most remarkable form of quackery, and one, according to 

* The Medical Rose offers a peculiar and very approved remedy for epilepsy. Advis- 
ing the patient to stand upright, saying the Lord's prayer with the mouth wide open to 
prevent the first attack, and informing us that a lunatic, an epileptic, and a demoniac 
were the same, he gives the following sacrophysical directions: "When the patient and 
his parents have fasted three days, let them conduct him to a church. If he be of a 
proper age and in his right senses, let him confess. Then let him hear mass on Friday, 
during the fast of quatitor temporumy and also on Saturday. On Sunday let a good and 
religious priest read over his head in church the gospel which is read in September in the 
time of vintage, after the feast of the Holy Cross. After this, let the same priest write 
the same gospel devoutly, and let the patient wear it about his neck, and he shall be cured. 
the gospel is, * This kind goeth not out but by prayer and fasting.' " — (" Rosa Anglica," 
p. 78, edition 1491 ; ib., p. 416, edition 1595— quoted in Willcock's "Laws of the Medi- 
cal Profession," p. 25, edition 1830.) 
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some, peculiarly English in its origin, was exercised in England for 
nearly seven hundred years. Edward the Confessor was the first who 
touched for the king's-evil, and transmitted the gift to all his success- 
ors. His power was attributed not to his royalty but to his sanctity, 
and there " seemed little reason why his successors, who were, as a 
rule, no saints, should be so specially favored." The kings of France 
also claimed the right to dispense the gift of healing, and traced their 
right to Clovis. Queen Anne was the last to exercise this gift in Eng- 
land, and it is well known that she touched, among others, the cele- 
brated Dr. Johnson, who was brought to the King by his mother on 
the recommendation of Sir John Floyer, a distinguished physician of 
Litchfield.* William III had too much sense to pander to the su- 
perstitious feelings of many of his subjects, and never employed 
the touch but once, and then he said, on laying his hands on the 
patient, " May God give you better health and more sense ! " Queen 
Elizabeth was averse to the practice, but extensively performed it. 
Charles II excelled all his predecessors and successors in this cere- 
mony. During his reign he touched nearly one hundred thousand 
persons for the evil. One year (1682) over eight thousand suffer- 
ers were subjected to his sacred touch. The patients were first 
examined by the King's surgeons, and, if thought to be fitting ob- 
jects of relief, they were given tickets to admit them to the royal 
presence. When admitted, the patient knelt and was touched by the 
King. The clerk of the closet now handed his Majesty a gold coin, 
to which was attached a piece of white ribbon, and, while the King 
hung this round the neck of the patient, others read the prayers and 
ceremonies specially appointed for this purpose. We are told that the 
gold was a token of good- will, and not necessary to the cure, as many 
were healed without it, or with silver employed instead. Evidences 
of the efficacy of the royal touch are not wanting : Jeremy Collier says 
of Edward the Confessor : " That this prince cured king's-evil is be- 
yond dispute, and, since the credit of this miracle is unquestionable, I 
see no reason why we should not believe the rest." John Browne, sur- 
geon to Charles II, and a man of eminence and reputation in his 
profession, wrote an " Anatomick-Chirurgical Treatise on Glandules 
and Strumse, together with the Royal Gift of Healing or Cure thereof 
by Contact or Imposition of Hands," etc. In this treatise he gives 
** many wonderful examples of cures by the sacred touch " of Charles 
II ; he also relates several cases of* scrofulous tumor and sore cured 
by being touched with handkerchiefs which had been dipped in the 
blood of the martyr Charles I, and asserts that the usurper Cromwell 
tried in vain to exercise this royal prerogative, "he having no more 
right to the healing power than he had to regal jurisdiction." Wise- 
man, in his work on surgery, which was the best book on the subject 

* The gold coin presented to Dr. Johnson by the Queen is at the present tune in the 
British Museum. 
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at that time, says : ^' I myself have been a frequent eye-witness of 
many hundred cures performed by his Majesty's touch ^one, without 
any assistance of chirurgery " ; still it does not appear that he sent his 
patients to the King, and he gives his own method of curing scrofula 
with great minuteness. This evidence as to the cures is apparently 
most complete, and is that of men skilled in the medical art who were 
eye-witnesses and assisted in the ceremonies. Of course now no one 
believes that there was virtue in the royal touch any more than that 
the philosopher's stone could convert baser metals into gold. If the 
King could cure scrofula, how is it that during Charles II's reign scrof- 
ula was more prevalent than for many years previously ? No doubt 
it was because people neglected ordinary methods of treatment, in their 
desire to be cured miraculously. 

The only way it is possible to explain the evidence of Browne and 
Wiseman is that they were ardent royalists, and held the efficacy of 
the royal touch to be as much a party tenet as the divine right of 
kings, and that by doing so they pleased the court and so advanced 
their own interests. Had they doubted it, they would have incurred 
the suspicion of being disaffected to the government.* Failures of 
cure were attributed, as in our own day, to want of faith, as one writer 
puts it, " none ever failed of receiving benefit unless their little faith 
and credulity starved their merits." 

Curing diseases by the laying on of hands was practiced with great 
success by Valentine Greatraikes, an Irish gentleman of good family, 
who served under Cromwell both in a military and civil capacity. At 
the Restoration, being deprived of his offices, he undertook to cure the 
king's-evil by touch, or stroking, as it was called ; he succeeded so 
well in this that he extended the field of his labors and treated epi- 
lepsy, asthma, convulsions, deafness, etc., by the same method. The 
latter diseases being all due to disorders of the nervous system, benefit 
was no doubt frequently obtained through the effect of the imagina- 
tion. " Imagination," says Lord Bacon, " is next akin to a miracle- 
working faith." Greatraikes's fame soon spread, and he was sent for 
from far and near ; the Earl of Orrery and Lord Conway patronized 
him, and he even deceived the great Robert Boyle. At length he 
arrived in London, where for some time he was most popular. The 
majority of his admirers were ladies, and on the more hysterical of the 
sex he performed marvelous cures. Soon, however, the tongues of 
slander and ridicule assailed him, and he retired to his native country 
and obscurity. Many others succeeded Greatraikes. John Everett, or 
Leverett, the seventh son of a seventh son, and a gardener, practiced 

* One Thomas Rosewell was actually tried for high treason in 1684 for saying that 
" people made a flocking to the King, upon pretense of being healed of the king's-evil, 
which he could not do, but that they, being priests and prophets, could by their prayers 
do as much." Rosewell was tried by the celebrated Judge Jeffries and found guilty, but 
afterward pardoned.— (Wadd's " Mems and Maxims," p. 136.) 
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the '^ manual exercise," and declared that after touching thirty to 
forty a day he felt the goodness go out of him. No doubt these peo- 
ple practiced unconsciously what Mesmer many years after practiced 
by design. On the subject of Mesmerism and spiritualism I do not 
propose to enter. Of late years cures by the laying on of hands, 
assisted, however, by prayer, and the anointing with oil, have be- 
come very common, especially in the United States, the hot-bed of 
all sorts of quackeries. This sunmier there has been a ''faith con- 
vention " at Old Orchard, in Maine, where many people were publicly 
cured by this method; all the diseases treated appeared to be, from the 
indefinite history of cases reported in religious newspapers, affections 
of the nervous system. Many hysterical cases were possibly benefited 
purely by the effect of the imagination : as the disases are ones of the 
imagination, so are the cures. We have yet to hear of a case of actual 
disease, such as is daily seen in our hospitals, cured by this method. 

The immediate progenitor of our present race of quacks is Para- 
celsus, who flourished in the sixteenth century ; he generally styled 
himself Philippus Aureolus Theophrastus Paracelsus Bombastus von 
Hohenheim. His father, who was the natural son of a prince, gave 
him an excellent education. He studied medicine, and afterward was 
for some time professor at Basle, in Switzerland. Paracelsus denied 
the utility of knowing the cause or mode of origin of disease ; he said 
all he wanted to know was, how to cure it. He styled himself the 
monarch of physicians, and asserted that the hair on the back of his 
head knew more than all the writers from Galen to Avicenna, and he 
publicly burned their books. He invented a nostrum called " azoth," 
which he vaunted as the philosopher's stone, the tincture of life. He 
proclaimed that he had the power of making man immortal, yet he 
died at the age of forty-eight. Still, by the aid of opium, antimony, 
and mercury, he performed some wonderful cures, and to him must 
be awarded the credit of first drawing the attention of the profession 
to the value of these remedies in the treatment of diseases. He also 
helped medicine to advance by showing contempt for traditional 
methods of treatment and the humoral pathology of the ancients, 
which had held sway for over two thousand years. 

The most remarkable example of credulity and superstition of the 
public is found in the history of two quackeries which flourished in 
the sixteenth and seventeenth centuries. I refer to the weapon-oint- 
ment and 8t/mpathetic-powder cures. The weapon-ointment was used 
in healing wounds ; but, instead of the ointment being applied to the 
wound, it was applied to the weapon which caused it. This was for- 
tunate for the people so treated, as the applications to fresh wounds in 
those times were most barbarous. The ointment was prepared in various 
ways, and its ingredients were most diverse, consisting of human fat 
and blood, mummy, moss from a dead man's skull, bull's blood and fat, 
etc. At one time there was a schism in the weapon-salve school, and a 
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serious and acrimonious discussion arose as to " whether it was neces- 
sary that the moss should grow absolutely on the skull of a thief who 
had hung on the gallows, and whether the ointment, while compound- 
ing, was to be stirred with a murderer's knife." The mode of applica- 
tion was this : The wound was first washed, bandaged, and ordered to 
be kept at rest, and then the offending weapon was anointed with the 
salve, carefully wrapped up, and placed in a safe position. If the weap- 
on was left undisturbed the wound healed in a few days, but, if anything 
happened to the anointed weapon the wound would break out afresh. 
In Dryden's version of Shakespeare's " Tempest," he makes Ariel say, 
in reference to the wound received by Hippolito from Ferdinand : 

*^ He must be dressed again, as I have done it : 
Anoint the sword which pierced him with this weapon-salve ; 
Wrap it close from air, till I have time to visit him again.'' 

In Glapthorne's comedy, "The Hollander," the doctor says, " The same 
salve will cure at any distance, as if a person hurt should be at York, 
the weapon dressed at London, on which the blood is." That the be- 
lief in this salve was not universal is proved by an attack made on it 
by John Hales, of Eton, in a letter "to an honorable person " in 1630. 
He declares it is a child of but yesterday's birth, one among the 
pleasant fantasies of the Rosicrucians ; and, as for the cures it has 
worked, " the effect is wrought by one thing, and another carries off 
the glory," etc.* 

The aympathetiG powder was much the same kind of remedy, and 
was introduced into England by Sir Kenelm Digby, a gentleman of 
the bedchamber of Charles I. It is said that a Carmelite friar, re- 
turning from the East, brought the recipe for this powder with him. 
Sir Kenelm did him some service, and was rewarded by obtaining the 
secret of the sympathetic powder. It consisted merely of blue vitriol 
prepared with mysterious ceremonies. Bigby revealed the secret to 
James I, who disclosed it to Dr. Mayeme, his physician. The latter 
sold it to many distinguished persons, and then it soon ceased to be a 
secret. A solution of the powder was made, and some of the wounded 
man's blood-stained garments immersed in it, the wound at the same 
time being washed and bandaged, and strict abstinence being enjoined 
on the patient. As may be inferred, the sympathetic powder, like the 
weapon-salve, was quite as efficacious at a distance as near by. These 
remedies did one good : they taught people how soon wounds heal if 
kept clean and undisturbed, and, in fact, opened the way to our pres- 
ent method of treating wounds. Surgeons learned that, in their healing. 
Nature was a powerful factor, and must be aided, not interfered with.f 

* Chambers's " Book of Days," vol. ii. 

t A somewhat similar superstition exists in many parts of the country to this day. 
I well remember, when a child, that, having my hands full of warts, they were rubbed by 
my nurse with a piece of raw meat ; the meat was then placed under a stone, and I was 
told (and this was generally believed) that as the meat decayed the warts would disap- 
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It would be impossible for me to describe a tenth part of the quacks 
who flourished in England during the eighteenth century. There was 
Joanna Stevens, to whom Parliament voted £5,000 in 1739, for dis- 
closing the secret of her remedy for dissolving stone. The wonderful 
secret remedy consisted chiefly of powdered snail- and egg-shells, and, 
notwithstanding its disclosure, " there have been as many human cal- 
culi since formed by his Majesty's liege lithotomical subjects as would 
macadamize one side of Lincoln's Inn Fields," says Wadd. David 
Hartley, the philosopher, was a great supporter of Joanna Stevens, and, 
after eating two hundred pounds' weight of her remedy, he himself 
died of the stone. There was Sir William Read, originally a tailor 
and cobbler, and afterward a quack oculist, knighted by Queen Anne, 
and who not only had the care of her eyes, but also treated George I. 
There was the clever but vain Hill, who quacked a gout specific called 
" tincture of bandana," and of whom Garrick has happily said : 

"For physio and farces his equal there scarce is — 
His farce is a physic, his physic a farce is.*' 

He commenced life as an apothecary, and ended by making a consid- 
erable figure in the fashionable world and marrying the sister of Lord 
Ranelagh. 

Three of the most notorious quacks who imposed on the credulity of 
the public during the middle of the eighteenth century attained suffi- 
cient fame to be made the subject of a satirical picture by Hogarth. 
The picture was called " The Undertaker's Arms," with the motto " Et 
plurima mortis imago^'* and the most prominent figures in it were — 
first. Chevalier Taylor, a quack oculist of unparalleled eflProntery, who 
wrote a most marvelous biography of himself, which at one time had 
a great sale ; second, Joshua Ward, originally a footman, who invented 
a pill and drop ; he was called in to see the King, who, in spite of the 
remedies administered, recovered — ^Ward for his services received a 
vote of thanks from the House of Commons, and got leave to drive his 
carriage through St. James's Park ; and, third, last but not least, the 
celebrated Mrs. Mapp, the Amazonian bone-setter of Epsom, who sur- 
passed all her rivals in quackery, and whose strength of arm was only 
equaled by her strength of language. She was the daughter of Wallis, 
a bone-setter, and sister of " Polly Peachem," who married the Duke of 
Bolton. She drove about London in a coach-and-six with outriders, 
and the most exalted in rank and station eagerly sought the company of 
this drunken female savage. She succeeded Taylor and Ward, and is 
sung of as follows by some Grub Street poet : 

" In physic as well as in fashion we find 
The newest has always the run with mankind ; 
Forgot in the bnstle 'bout Taylor and Ward, 
Now Mapp's all the cry, and her fame on record. 

pear. The result of the experiment I can not remember, but I imagine the warts re- 
mained for some time after the decay of the meat. 
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So what signifies learniDg, or going to school, 
When woman can do without reason or rule ? " 

England in the eighteenth century has been truly named the " Para- 
dise of Quacks.^' Our ancestors were assuredly a nostrum-loving lot, 
fronithe King to the peasant. Truly they must have thought with the 
prophet, "The Lord hath created medicines out of the earth ; and he 
that is wise will not abhor them " (Ecclesiasticus xxxviii, 4). Perhaps 
the most remarkable of unblushing quacks who flourished toward the 
end of the eighteenth century was Dr. Graham, a graduate of Edin- 
burgh, and a fellow-student of Sir James Mackintosh. He introduced 
Mesmerism into England, and was nearly as successful as his master. 
In 1780 he went to London and occupied a magnificent mansion, which 
he designated the " Temple of Health and Hymen." It was gorgeously 
furnished, and a fortune was spent on the decorations. The spacious 
rooms were adorned with marble statues, stands of armor, plates of 
burnished steel, and superbly lighted with wax-candles ; sweet strains 
of distant music were continually floating through the air, and delicious 
perfumes were always burning in swinging censers ; at the door were 
stationed two gigantic porters, clad in showy liveries covered with 
gold lace. In this " Enchanting Elysian Palace " Dr. Graham deliv- 
ered his lectures on health and procreation at two guineas a head, and 
he did not want for hearers. In his siancea he was assisted by a beau- 
tiful woman, whom he called Vestina, the rosy goddess of health — she 
who afterward became Lady Hamilton, the favorite of Nelson. In 
the daytime he was assisted in his electrical experiments by Dr. Mit- 
ford, the father of the celebrated authoress. In this temple was a 
celestial bed standing on glass legs and ornamented with the richest 
hangings ; he pretended that childless married pairs who slept in this 
bed would be certain to have heirs. The price was £100 a night, and 
many persons of high rank eagerly accepted the terms. He then 
advertised an elixir of life, which, it is said, he sold to more than one 
noble simpleton for £1,000. One mode of treatment he recommended 
for prolonging life was the frequent use of mud-baths. Soon, from 
his religious extravagances, Graham became unpopular, and, retiring 
from public life, he died poor in the neighborhood of Glasgow. 

A species of quackery called " Perkinism," which made a stir in the 
world in the beginning of the present century, I must now shortly 
describe, for, among the delusions which have succeeded in imposing 
on men of education and position, it is pre-eminent. It orignated in 
America, and to Dr. Oliver Wendell Holmes I am indebted for most 
of my information on the subject. Dr. Elisha Perkins was bom in 
Connecticut, in 1740 ; he practiced with success for many years, but, 
being inspired by the recent discoveries of Galvani, he conceived the 
idea that metallic substances applied in a certain manner might remove 
disease. In 1796 he gave to the world his metallic " Tractors." These 
consisted " of two pieces of metal, one iron and one brass, about three 
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inches long, blunt at one end and pointed at the other." They (so he 
affirmed) " cured rheumatism, local pains, inflammation, and even tumors, 
by drawing them over the affected parts for a few minutes." Dr. Per- 
kins patented his discovery, and soon found numerous adherents, many 
of them being men of wealth and position. His son, Benjamin Doug- 
lass Perkins, crossed the Atlantic with the tractors, and in 1798 they 
were employed in the Royal Hospital in Copenhagen. In London 
their reputation was quickly established, and they soon became the 
fashion. The Royal Society accepted Perkins's tractors and book, and 
passed a vote of thanks to him ; by 1804 a " Perkinean Institution " 
had been founded, which published transactions and held annual din- 
ners. Lord Rivers was the first president, Governor Franklin vice- 
president, and Lord Henneker, a fellow of the Royal Society, one of 
the members. All this time Douglass Perkins was coining money 
by selling tractors at five guineas each, which cost about ninepence. 
A hospital was built, where the only treatment was " tractoration." 
Persons in the highest positions willingly gave testimonials, telling 
of the marvelous cures wrought on themselves and their friends by 
these wonderful tractors. The bishops and clergymen on both sides of 
the Atlantic were most eager to thrust forward evidence on this medical 
topic ; whole pages of panegyric were contributed by them. One writes, 
" I have used the tractors with success in several other cases in my own 
family, and, although like Naaman, the Syrian, I can not tell why the 
waters of Jordan should be better than Abana and Pharpar, rivers of 
Damascus, yet since experience has proved them so no reasoning can 
change the opinion " (" Currents and Counter-Currents," p. 85). 

Many ministers of religion were furnished with tractors gratui- 
tously, and Dr. Holmes remarks that one of the risks of infancy he 
had to encounter was Perkins's tractors. The medical profession was 
ever hostile to the new revelation, and their hostility by many was 
attributed to jealousy and self-interest. The Connecticut Medical 
Society, in 1797, expelled Dr. Perkins, for violating their regulations 
against nostrums and secret remedies. The bubble was burst by Dr. 
Haygarth, of Bath, who experimented on patients with bogus tractors 
made of wood : he was quite as successful with them as with the five- 
guinea ones ! These experiments did not immediately destroy the be- 
lief of the real Perkinistic enthusiasts, because, as Froude says, "be- 
lief in the marvelous does not rise from evidence, and will not yield 
to it." After a time, however, Perkinism passed away so quietly that 
the date of its death is unrecorded. Lord Byron, in his "English 
Bards and Scotch Reviewers," refers to these celebrated Tractors : * 

* " Thus saith the Preacher, * Naught beneath the sun 
Is new,' yet stiU from change to change we run ; 
What varied wonders tempt us as they pass I — 
The cow-pox, Tractors^ galvanism, gas, 
In turns appear to make the vulgar stare. 
Till the swolPn bubble bursts — and all is air I " 



Digitized by 



Google 



154 THE POPULAR SCIENCE MONTHLY. 

Witliin the last few years, a form of Perkinism, or rather " metal- 
lic medicine," has appeared in Paris, clothed in the garb of science, 
and under the protecting influence of the great M. Charcot. Gold, 
silver, and other metals, in the form of coins, are applied to relieve 
the manifestations of the graver forms of hysteria. It has become 
quite the * mode ' to visit the H6pital de la Salp^tri^re, and witness 
the sensational cures performed publicly on the victims of hystero- 
epilepsy. This notoriety is both pleasing to the patients and the 
public. If a nervous disease is treated by unusual methods, it be- 
comes common ; hysterical subjects having always a morbid desire 
to make themselves remarkable, and so be the center of attraction, it 
pleases their vanity and self-love. The consequence of the introduc- 
tion of metallo-therapy into Parisian hospitals as a mode of treat- 
ment is, that in Paris and its neighborhood an enormous number of 
these rarer forms of hysteria and hystero-epilepsy have been, so to 
speak, created, and the wards of some of the hospitals there are 
crowded with female patients, eager to be treated in a sensational and 
novel manner. They certainly derive benefit from the treatment, be- 
cause, as a writer* in the " Lancet " has said : " The symptoms for 
which metals are applied can not be ascertained without calling the 
patient's attention to their existence ; the strange and unusual remedy 
of application of a string of coins can not be adopted without exciting 
expectation of a local result — an expectation which it has been often 
demonstrated is sufficient to determine the disappearance of local symp- 
toms in this remarkable disease." 

My paper would be very incomplete should I fail to mention the 
most successful quack this century has produced, John St. John Long. 
He was the son of an Irish basket-maker, and was bom near Done- 
raile. In his boyhood he assisted his father, but, soon tiring of rush- 
weaving, being a clever, pushing youth, he attached himself to a 
Dublin portrait-painter, from whom he obtained some knowledge of 
painting. When next we hear of him he is starring the provinces as an 
historical and portrait painter, and an instructor in the art of painting 
in oils. It was at this time that he adopted the name St. John. With 
the Limerick gentry he was a great favorite, because of his entertain- 
ing manners, and his ability to ride straight across country. Becom- 
ing disgusted with provincial life, and feeling that his talents could 
be more profitably employed in a larger sphere, he went to London. 
Here, by his pleasant address and persuasive tongue, he managed to 
get introductions into several respectable houses, and was elected a 
member of the Royal Society of Literature and of the Royal Asiatic 
Society. But he could not live on these honors, and was glad to color 
anatomical drawings for the lecturers and students at the various 
schools of anatomy. In this way he learned something about the 
human frame, and before many months had passed he proclaimed to 
the world the discovery of a wonderful liniment, which, when applied 
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to a healthy part, was as harmless as water, but when applied to a 
surface covering a diseased organ caused the morbific humor to ex- 
ude. His success was immediate and great. Patients from London 
and aU parts of the country rushed to consult the miracle-worker in 
his house in Harley Street. Ladies of the highest rank hastened to 
place themselves and their ailing daughters under his care. Long 
was shrewd enough not to undertake the cure of cases which were 
apparently hopeless. He pretended to cure consumption by the appli- 
cation of his liniment, and of course, as nine out of ten of his patients 
were women, and a large majority of these hysterical or perfectly 
healthy, his success was marvelous. For several years his income ex- 
ceeded £13,000. He went out into fashionable society, and was a 
lion in the most aristocratic circles ; his ready wit, fascinating man- 
ners, intellectual countenance, and handsome figure, procured him a 
host of admirers, among whom were Lord Ingestre, the Marquis of 
Sligo, Lady Harriet Kavanah, the Marchioness of Ormond, the Count- 
ess of Buckinghamshire, and many others. Long was a superb horse- 
man, hunted regularly, and rode magnificent animals. " On one occa- 
sion, as he was cantering round the park, he saw a man strike a woman, 
and, without an instant's hesitation, he pulled up, leaped from his 
borse, seized the fellow bodily, and flung him over the park-rails." 
He had many offers of marriage, but declined them all. He wrote 
a book called " Discoveries in the Science and Art of Healing," which 
was well padded with letters from grateful patients, and testimonials 
of miraculous cures from his aristocratic friends. Soon misfortune 
came upon him ; his liniment was implied to the back and breast of a 
perfectly healthy girl, inflammation set in, followed by gangrene, and 
in a few days his patient was no more. Long was convicted of man- 
slaughter, and fined only £200 by a partial judge. In his trial he was 
supported and petted by his lady admirers, who gave evidence in his 
favor. One nobleman swore that Long had abstracted pure quick- 
silver from his head. Soon another patient fell a victim to his treat- 
ment ; he was again tried for manslaughter, and again had the sym- 
pathy of his female friends, but this time he was acquitted. These 
trials had no effect in lessening his popularity : he went about pro- 
claiming himself a martyr, comparing his case to that of Galileo, 
Harvey, and others. He died while stiU young, in 1834, retaining 
a large practice to the last. His admirers raised a magnificent 
monument to his memory in Kensal Green Cemetery, adorned with 
a long and laudatory inscription. After his death, his property be- 
came the subject of very tedious litigation. Among the claimants 
was a woman of humble station in life, who proved to be his wife. 
This explained his preference for bachelorhood. The wonderful lini- 
ment turned out to be acetic acid^ which looks much like water. He 
of course substituted a bottle of water when he did not wish the 
** morbific humor" to come out, and so gulled his willing victims. 
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George Eliot, in " Middlemarch," alludes to St. John Long and his 
quackeries. 

Momceopathy is another form of quackery to which I must shortly 
allude. It originated in 1796, with Hahnemann, a German physician. 
Hahnemann laid down, as necessary to his system, three great founda- 
tion truths : 

1. Similia aimUibtca curantur. This means that diseases are to 
be cured by the administration of substances which, in healthy indi- 
viduals, produce the same symptoms or group of symptoms as the dis- 
ease itself manifests. This idea was not original with Hahnemann. 
Hippocrates distinctly enunciates it, and since then it has been held 
by many physicians and others, including Paracelsus, who was the 
inspirer of Hahnemann. 

2. That it is necessary to give remedies in infinitesimal doses. Sub- 
stances which are given by the regular school in doses of four to five 
grains, homceopaths should give in quantities of two decillionths of a 
grain and less. Hahnemann says, in his " Organon ": " But, if the pa- 
tient is very sensitive, it will be sufficient to let him smell once of a 
vial containing a globule of sugar the size of a mustard-seed ; after the 
patient has smelled it, the vial is to be recorked, and will thus serve for 
years without its medical virtues being perceptibly impaired." This 
second "great truth" was, as has been lately pointed out by Dr. 
Holmes, adopted from Van Helmont, a physician who flourished in 
the early part of the seventeenth century. He denied the existence of 
the four elements, and held up to ridicule the practice of letting blood 
for the cure of disease. 

Van Helmont, in his "Ortus Medicinse," describes a method of 
treatment made use of by one Butler, an Irishman, who was formerly 
physician to James I, and at that time was confined in prison in 
Belgium. According to Van Helmont, Butler performed wonderful 
cures with a pebble he had in his possession. He dipped this pebble 
quickly into a teaspoonf ul of olive-oil, poured this " magnetized oil " 
into a large vessel of oil, and directed the patient to take one drop 
occasionally. When one drop was put on the head of an old woman 
suffering from hemicrania, the pain instantly disappeared. An abbess 
was relieved of loss of power in her right arm by merely touching her 
tongue to the pebble. No doubt reading this book first suggested in- 
finitesimal doses to Hahnemann. 

Hahnemann's "third dogma or truth" was, that seven eighths of 
all chronic diseases are produced by psora, or itch. "This psora," says 
Hahnemann, " is the sole, true, and fundamental cause that produces 
all the other countless forms of disease, which go under the names of 
hysteria, hypochondriasis, debility, insanity, melancholy, idiocy, epi- 
lepsy, cancer, gout, paralysis," etc., etc. (I shall not complete the list). 
He tells the reader in a foot-note that it took him twelve years to trace 
out the source of all these diseases. This third dogma was original 
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with Hahnemann, and no one now wishes to detract from the laurels 
he may have won by thus simplifying the etiology of diseases which 
hitherto have been so obscure in their origin. 

Unfortunately for his theory, since the discovery of the sarcoptis 
hominis, or itch-insect, the dogma about the psora being such a pow- 
erful factor in the causation of disease has fallen to the ground, and 
homoeopaths are not fond of referring to it. Like Paracelsus, Hahne- 
mann paid no attention to the pathology * or cause of disease, but only 
sought for symptoms. For instance, in a case of dropsy, the cause, 
whether it be from the heart, the kidneys, or the liver, is not inquired 
into, but the symptom dropsy is treated. Dr. Black, in his " Practice of 
Homoeopathy," tells us : "If the cause of the disease be an inflamma- 
tion of the brain, a remedy has to be chosen which produces this patho- 
logical condition ; and, if the exciting cause can be traced to the 
abuse of alcoholic liquors, a remedy should be selected which is near- 
est akin to alcohol in its action." This is what is called " a proving." 

The dilutions are directed to be prepared by Hahnemann with as 
much mystery and jugglery as the " sympathetic powder." The follow- 
ing directions are taken from Hahnemann's " Organon " : "A grain of 
the substance, if it is solid, and a drop, if liquid, is to be added to 
about a third part of 100 grains of sugar of milk in an unglazed porce- 
lain capsule, which has had the polish removed from the lower part of 
its cavity by rubbing with wet sand ; they are to be mingled for an 
instant with a bone or horn spatula, and then rubbed together for six 
minutes ; then the mass is to be scraped together from the onortar and 
pestle, which is to take four minutes, then to be again rubbed for six 
minutes with equal force. Four minutes are then to be devoted to 
scraping the powder into a heap, and the second third of the 100 grains 
of sugar of milk to be added. Then they are to be stirred an instant 
and rubbed six minutes, again to be scraped together for four, and 
forcibly rubbed for six, once more scraped together for four minutes 
and rubbed down for six. Then the last third of the 100 grains of 
sugar of milk is to be added and mingled by stirring with a spatula. 
Six minutes of forcible rubbing, four of scraping together, six more 
of rubbing, finish the process. Now to one grain of the powder so 
manufactured is to be added a third part of 100 grains of sugar of 
milk, and the whole mixed in a mortar, and having triturated each 
third portion for six minutes, and scraped for four minutes, the whole 
powder is placed in a corked bottle and marked with its degree of 
attenuation, which will be the 1^^^^ or second dilution. The same 
method is observed for this powder as was detailed for the last for 
making any attenuation up to a decillionth and quintillionth." 

* A new school, which has arisen within the last few years, also pays no attention to 
pathology. The members of this school do not wait for symptoms even, but endeavor to 
•* jugulate " the disease at once. They caU themselves the " Dosimetric School,'* because 
they treat disease by granules containing alkaloids and metallic salts in fixed doses. 
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The method for making fluid dilutions is the same, but instead of 
sugar of milk alcohol is used. The scrapings and triturations are ex- 
changed for shakes of the bottle in certain directions. Toward the 
close of his life Hahnemann reduced the number of his shakes. He 
says, "A long experience and multiplied observations upon the sick 
lead me within the last few years to prefer giving only two shakes to 
medicinal liquids, whereas I formerly used to give ten." 

Now to give one an idea of the potency of these drugs : to obtain 
a grain of the original substance in the third attenuation, one would 
have to swallow four hundred-weight of sugar ; or, to get a drop of 
the original tincture, a barrel of alcohol would have to be imbibed. 
Now, this is only the third dilution. In the eighth dilution, to obtain 
a drop of the tincture the whole Atlantic Ocean full of alcohol would 
be necessary. Dr. Black, to whom I have referred, says he uses the 
first, third, sixth, ninth, up to the thirtieth dilution. Imagine the 
effect of one-drop doses of the thirtieth dilution ! The finite mind can 
not comprehend the infinitesimal when thus expressed. 

Homoeopathy, although not yet deceased, retains hardly anything 
of its original character but the name. The efficacy of infinitesimal 
doses is doubted by the leaders of the school, and even the doctrine of 
aimilia similibics curantur is not now considered universal. Dr. 
George Wild, Vice-President of the British Homoeopathic Society, in 
a letter to the London "Lancet," June, 1877, says that he believes 
" palpable doses of medicine are generally more efficacious in the treat- 
ment of disease than infinitesimal ones." Also, that "some diseases 
are best treated by similars and some by contraries." 

The third dogma, with regard to the psora, or itch, has been, since 
the discovery of the itch-insect, effectually disposed of forever. As 
Dr. Holmes remarks, "What there is left of the three-legged stool 
after one of its legs is pulled out, and the other two sawed half or 
three quarters through, seems hardly worth sitting down on." 

The name homoeopathy has a charm for the public, and so is re- 
tained to juggle with. When, in 1833, the edition of the " Organon " 
from which I have quoted was published, the translator, in the pref- 
ace, mentioned that this new system of medicine was spreading 
through the Continent of Europe with the rapidity of lightning. In 
1880, in an address read before the Institute of Homoeopathy, in Mil- 
waukee — "How can we best advance Homoeopathy?" — ^the author 
says : " It can not be denied that homoeopathy has not advanced, and 
is not advancing, as rapidly as we once had just and reasonable 
grounds for expecting. In Great Britain there are but two hundred 
and seventy-five homoeopathic physicians, and in the United States 
there is not one legally recognized school of homoeopathy." He con- 
cludes by saying that there seems to be everywhere stagnation, if not 
retrogression. Dr. Smyth, in his book on " Medical Heresies," men- 
tions that a short time since the County Hospital, Sacramento, was in 
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charge of homcBopathic physicians ; quite recently they have been re- 
lieved from further attendance by the managers, because of the ex- 
travagant expenditure of money for drugs. Among the items are 
three pounds of salicylic acid and four thousand grains of quinine. 

In Ontario, up to ten years ago, homoeopaths were yearly regis- 
tered by scores; since then they have to pass through the same 
courses and examinations as the regular students, in all but thera- 
peutics and pharmacy. The consequence is, that in ten years there 
have only been two or three applications for examinations as homoeo- 
paths. Homoeopathy, being a system utterly devoid of any scientific 
foundation, is now dying a natural death. 

It is difficult to give the exact reason or reasons why quackery is 
so prevalent. The causes are very various and obscure. Southey 
says : " Man is a dupable animal ; quacks in medicine, quacks in reli- 
gion, and quacks in politics know this, and act upon that knowledge. 
There is scarcely any one who may not, like a trout, be taken by 
tickling." It is extraordinary what a hold the mystic and marvelous 
still have on many people ; there seems to be in almost every one a 
vein of credulity and superstition against which argument is useless. 
The disposition to be humbugged preponderates in human nature over 
reason and common sense. Education, at least the education of the 
day, apparently has no influence in depriving people of this quality. 
Men of education are the very ones who have been, and are now, 
duped by clever quacks. A man may be an able politician, distin- 
guished in literature, of great shrewdness in the ordinary business of 
life, and yet believe in spiritualism, homoeopathy, Perkinism, and tar- 
water. When he is ill he will probably, after taking in vain the vari- 
ous much vaunted and advertised panaceas, call in some quack who 
promises a cure in a certain time and in some uncommon manner. 

Bishop Berkeley is an example of a man of great attainments, 
whose mind was obscured by quackery. His tar-water he considered 
an infallible remedy for all ailments, and wrote a book describing its 
universal efficacy in curing disease. Dr. O. W. Holmes says : " He 
might have lived longer, but his fatal illness was so sudden that there 
was no time to stir up a quart of the panacea. He was a very illus- 
trious man, but he held two very odd opinions, that tar-water was 
everything, and that the whole material universe was nothing (" Cur- 
rents and Counter-Currents," p. 72). Alfred Russel Wallace,* the emi- 

* Mr. Wallace, in his book on " Miracles and Modern Spiritualism," holds that the 
theory of a future existence as taught by spiritualists is the ** only one yet given to the 
world that can at all commend itself to the modem philosophical mind," and in the spirit- 
ual worid the law of ** progression of the fittest " takes the place of the grand law of the 
" survival of the fittest " in the material worid. He also holds that witches were what 
are now called " mediums." Owing to the number of witches destroyed for several cen- 
turies, the production of spiritual phenomena became impossible, which accounts for 
spiritualism being of comparatively recent ori^n. 
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nent naturalist and evolntionist, Mr. Crooke, the celebrated physi- 
cist, and Pasteur, the scientist, are ardent spiritualists, and believe 
that diseases may be cured by means of spiritualism. Disraeli was a 
homceopathist ; Sir Robert Walpole patronized a quack medicine, said 
to dissolve the stone ; Lord Bolingbroke died from the effects of a 
quack cancer-remedy ; and I could enumerate many more men of 
equal talents who were similiarly affected with this mental obliquity. 

Probably the greatest supporters of quacks and quackeries, next to 
the. fair sex, are ministers of religion ; hardly an advertisement of a 
quack-remedy can be read without coming across testimonials from 
them. They are generally the first to support any new form of char- 
latanism. In the country parts, especially, while administering to 
diseased souls they love to essay the efficacies of new cure-alls on dis- 
eased bodies. This weakness may be attributed to their well-known 
benevolence, and desire to do good to their fellow-men. 

If anybody is bold and unblushing enough to assert that he has a 
remedy which cures every disease, and reiterates it often and loudly 
enough, he is sure to have a following of believers, among whom 
will be found men of ability and position. Human credulity is too 
strong to resist the frequent and positive assertions of the quack. 
Persons who are not trained in scientific methods of thought, and who 
know nothing about physiology, even if in the every-day affairs of 
life they are mpst clear-headed, are perfectly incompetent to form just 
opinions on medical matters. 

The arguments in favor of the different forms of quackery are 
always the same. They say, " I was ill, I took a certain remedy or 
went through a certain form of treatment, and got weU." This argu- 
ment is irresistible, and " therefore quackery is immortal" Now, nine 
out of ten, nay, I venture to say nineteen out of twenty people, suffer- 
ing from the ordinary acute diseases, if left to nature, get welL In 
every case of illness a quack administers remedies, and, of course, if 
the patient recovers, his recovery is attributed to the remedy ; conse- 
quently the proportion of cures is large, and the number grows in the 
telling. In olden times, when diseases were treated by charms, fast- 
ings, prayers, and ceremonies, many of the physicians and priests, not 
understanding the power of nature, thought themselves favored with 
supernatural assistance. The quack of to-day, however, thoroughly 
understands what an able partner Dr. Nature is. If you ask a be- 
liever in some form of quackery the modus operandi of the drug or 
application, he tells you that there are many mysteries in nature which 
it is impossible to understand. If you attribute the effect to imagi- 
nation, he answers that the remedy is quite as efficacious adminis- 
tered to young children and brute beasts, but, as Dr. Haygarth ob- 
serves, " In these cases it is not the patient, but the observer, who is 
deceived by his own imagination." 

Now, when any remedy has to be tested as being useful in a 
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certain disease, we have, first, to be sure that the disease exists ; 
secondly, that it was cured ; and, thirdly, that the remedy cured the 
disease. 

It is very common for quacks to call carbuncles cancers, ordinary 
sore-throats diphtheria, and so on, and so boast of their wonderful cures, 
when Nature alone deserves the praise. In no country in the world 
are quacks more abundant than in the United States, Every city 
teems "vdth faith-cure men, rubbers and strokers, clairvoyants, homoeo- 
paths, eclectics, bone-setters, cancer-doctors, etc., etc. The advertising 
columns of the daily and weekly press, in the smaller towns especially, 
are principally filled with quack advertisements, some of them of the 
most disgusting and disgraceful nature, and these too in perfectly 
respectable sheets, which find their way without question into family 
circles. Religious newspapers are no exceptions to the rule ; in them 
the advertisements have a religious gloss to attract the holy. Per- 
haps texts are quoted, or the advertiser poses as a philanthropist or 
clergyman, and treats the poor gratia ; at the same time he hints that 
the only reason he is so generous is that he enjoys the luxury of doing 
good to suffering humanity. Quacks have many ways of advertising. 
One asserts, as a scientific fact, that all diseases originate in disorders 
of the nervous system, and urges every one, before it is too late, to come 
and drink >oi his nervine tonic. Another states that physicians now 
admit that all diseases are due to impure blood, and vaunts the efficacy 
of his magnetic blood-purifier. Then comes a vile woodcut of the in- 
ventor, with a list of the testimonials of the most laudatory character, 
showing how this more than human doctor had snatched the writer 
from the jaws of death, and perhaps something worse ; or perhaps we 
have a *> Golden Medical Discovery," and are told that the receipt for 
this medicine was found in the luggage of a deceased Zulu chief, or 
that it had been a secret of the medicine-men among the Yucatan In- 
dians for hundreds of years, and was providentially discovered by the 
advertiser. To suit patients who disUke internal remedies, artful and 
designing quacks have furnished liver, stomach, and kidney pads, and 
magnetic belts, giving illustrations at the same time to show how these 
should be applied. I have been told by a wholesale druggist that thoa- 
sands are sold by the trade, monthly, to the credulous who are con- 
tinually seeking for new medical divinities. Their action is much the 
same as Perkins's Tractors. That these advertisers Jtt'e- successful in 
selling their wares is shown by the enormous prices they pay for adver- 
tising, and the colossal fortunes which men like Holloway, Helmbold, 
Ayer, and others have made. If bread-pills w«re to be advertised, 
until they came into notice, as some wonderful vegetable compound 
from the center of the " Dark Continent," and that they cured all dis- 
eases, they could not fail to acquire celebrity, for, of the thousands 
who would take them, a certain number would be sure to get well. 

Another kind of quack is one who does not charge for advice, but 
VOL. xxm. — 11 
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when a patient consults him he terrifies him into believing he has some 
serious disease which only his medicine can cure. This is a very old 
form of quackery. Robert Pitt, in a book called " The Crafts and 
Frauds of Physic exposed," published in London in 1703, says, "A 
quack is a practitioner who takes no fee in specie, but makes the de- 
luded patient pay very extravagant fees by the intolerable prices he 
puts on all cheap medicines, and by passing upon him very many more 
doses than the disease requires or the constitution can bear." 

That this, the last quarter of our nineteenth century of progress 
and boasted enlightenment, is as rich in credulity and superstition as 
any of the preceding ones, is proved by the fact that thousands yearly 
visit shrines and sacred springs, if Catholics, and attend '^ faith conven- 
tions," if Protestants, to be cured of bodily ailments. Not long since 
one of England's proudest nobles traveled on a pilgrimage to Lourdes 
in the hopes that Notre Dame de Lourdes would make his only son, 
who is a deaf-mute, hear and speak. Every day in our own immediate 
neighborhood, hundreds and thousands of the maimed and the blind 
make pilgrimages to the sacred spring of Ste. Anne de Beaupr6 and are 
miraculously healed — ^have they not a mountain of crutches bearing 
witness to the fact ? Lately in this city (Montreal), a noted female 
quack has made the blind to see and the lame to walk — at least I 
have been told so by eye-witnesses — and in consequence has attracted 
crowds of infatuated simpletons, who could not hand in their dollars 
fast enough to secure a bottle of her wonderful nostrum. The priests 
of a neighboring city, jealous of poaching on their own grounds, 
denounced her as a charlatan, and told the afflicted that, instead of 
being duped by this unholy woman, they should make a pilgrimage to 
Ste. Anne de Beaupr6 and be healed I 

The success of this mode of treatment in hysterical cases is being 
recognized in France by physicians : they now, when they have an hys- 
terical patient of a devout frame of mind, on whom they have exer- 
cised their skill in vain, as a dernier ressort advise that a visit should 
be made to the shrine of Notre Dame de Lourdes. Thus imagination 
often works a cure where medicine fails. These cures, as I said above, 
only take place when the disease is one of the imagination. 

Why is quackery so much more prevalent in medicine than in any 
other science ? Because the medical quack attributes to himself what 
is due to Nature. Nature can not build a railway, but she can very 
often cure disease. A witty Frenchman has said that medicine amuses 
the patient while Nature cures the disease. 

Is there ever any chance of quackery becoming extinct ? I fear 
not as long ^ human nature exists in its present condition. Still, no 
doubt, there is a probability of the number of believers in quackery 
being diminished by a greater diffusion of philosophical habits of 
thought and a more general knowledge of physiology. A writer 
many years ago, in one of the London medical papers; said : " The final 
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though distant extinction of quackery is to be hoped for ; it forms 
a fragment of that final triumph of reason and virtue which is the 
secret consolation of every philanthropist." 



EECENT MAGNETIC STOEMS AND SUN-SPOTS. 

Bt gaeeett p, seeviss. 

""VFO one who beheld the great auroral displays of last year can 
-i-N ever forget the impression that they made. They were among 
the most glorious celestial spectacles that have been witnessed in our 
latitudes. The first one occurred on the night of Sunday, April 16th. 
On the afternoon of that day I was watching with a telescope two 
complicated sun-spots, or groups of spots, one of enormous size; which 
had made their appearance on the solar disk several days before. My 
attention had been particularly attracted to these spots, both on ac- 
count of their great size and because I thought I could perceive 
changes going on in them under my eyes. After watching them^ 
through the afternoon I became satisfied, about an hour before sun- 
down, that the smaller spot, which was considerably in advance of the 
other, and was rapidly approaching the sun's meridian, had visibly 
increased in size while I had been watching it, and that perceptible 
changes had taken place in the complicated cluster of nuclei consti- 
tuting the black center of the greater spot. It was evident that a 
tremendous outburst of solar forces was occurring ; but, although I 
knew of the well-established connection between such convulsions in 
the sun and the condition of the earth's magnetic elements, I was not 
prepared for the spectacle that followed. 

The sun had been below the horizon only long enough for the 
lengthening spring twilight to fade from view, when a pale-green arch 
of light was seen spanning a broad arc of the northern horizon, while 
above it the mysterious streamers and curtains of the aurora were 
waving and coruscating in the sky. So quickly had the earth re- 
sponded to the magnetic impulse from the storm on the sun. The 
popular excitement caused by this aurora was remarkable, especially 
among those who were not aware of the nature of the strange illumi- 
nation in the sky. People gathered in knots at the street-corners, and 
in the little parks of the city, and gazed wonderingly at the flaming 
heavens. Many seemed to be seized with a mingled feeling of admira- 
tion and dread. I crossed the Fulton Ferry after midnight, when the 
auroral streamers were yet shooting from horizon to zenith, and Arc- 
turus was shining brilliantly in the center of a complete crown of 
greenish-yellow light near the zenith. A throng gathered at the bow 
of the boat to watch the display, which was much more brilliant when 
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seen from the center of the stream, away from the glare of the street- 
lamps. A decently-dressed and not unintelligent-looking man asked 
me, with a troubled look, and pointing to the heavens : 

« What t« that?" 

" It's the aurora borealis," I replied. 

He seemed relieved to find some one who could give it a name, and 
who did not appear to be alarmed. 

" I thought it might be the comet the papers are talking about," 
he said, " and I didn't know what was going to happen." 

I know that this man's vague fears were shared by others. 

Everybody who had anything to do with telegraphs will remem- 
ber the effects of the aurora. The wires played strange freaks. In 
some places they were disconnected from the batteries and worked by 
means of the current furnished by the magnetic storm ; in other 
places they refused to work at all. The Atlantic cable was crippled, 
and at intervals, for several days thereafter, there was considerable 
delay of all telegraphic business. Subsequently it was learned that 
the auroral storm had raged, simultaneously, not only in the United 
States and Canada, but in Great Britain, on the Continent of Europe, 
and in Asia, extending clear across to the shores of China. 

The next day, when I turned my telescope upon the sun, I was as- 
tonished at the changes that had taken place. The smaller spot, which 
I had seen increasing in magnitude on the previous day, had swollen 
to between five and six times its former size, so that now it was about 
half as large as the larger spot, and both were clearly visible to the 
unassisted eye, shaded with a dark glass. 

I find by reference to the exact measurements of these spots, made 
at the Greenwich Observatory, that, whereas on the 16th the area of 
the smaller spot was to that of the larger about as 1 to 13*6, on the 
17th the relative magnitudes were about as 1 to 2*2. 

For three or four days afterward there were magnetic disturbances 
and occasional auroral displays at night, and during this time the ac- 
tivity of the solar forces continued. 

On the 19th there was another magnetic storm, and coincidently 
with it the smaller spot suddenly increased in size again, until it was 
nearly as large as the other, and on the 21st it actually surpassed its 
neighbor in magnitude. After that both groups rapidly waned, the 
one which had undergone the remarkable development I have de- 
scribed fading much faster than the other one. 

The next great display of sun-spots accompanied by auroras and 
magnetic disturbances — if we except one or two of minor importance 
and a somewhat remarkable one seen in Europe, which will be de- 
scribed hereafter — occurred in November last, culminating on the 
17th of that month in one of the greatest magnetic storms on record, 
which crippled the telegraphs almost all over the civilized world. In 
Europe fine auroras were observed on the 12th, 13th, 14th, 16th, 16th, 
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17th, and 19th, accompanied by more or less magnetic disturbance. 
Daring that time a tremendous sun-spot, exceeding in size the largest 
of the April spots, was advancing from the edge of the disk to the 
center. In this country the principal auroral displays were on the 
nights of the 17th and 19th, and the chief force of the magnetic 
storm was felt on the 17th. On that day a storm of rain and snow 
prevailed over most of the Union, and simultaneously with this 
storm there raged a hurricane of magnetic forces. The effects were 
similar to those witnessed during the April storm, but more intense. 
As in April, some wires were worked without batteries, while others 
could not be worked at all. Cable communication was interrupted. 
Some startling phenomena occurred. Sparks of fire leaped from the 
wires and instruments. In the West, switch-boards were burned and 
keys melted. Operators received 

severe shocks. Practical tele- -^ 

graph men said they had never 
known such a powerful disturb- 
ance of the magnetic elements. 
In the evening, when the sky 
cleared at Chicago, a most mag- 
nificent sight was beheld in the 
heavens. The brilliancy of the 
aurora far exceeded that of the 
April display. A singular feature 
of this aurora, which was also 
noticed in Europe, was a splendid 
luminous arch spanning the sky 
from east to west and passing 
nearly through the zenith. An- 
other feature that added brill- 
iancy to the spectacle was the 
variety of color visible. The prevailing tints were rose-color and 
green, but in some places streamers and patches of violet, yellow, 
and orange light were seen. On the night of the 19th and morning 
of the 20th, the sky having cleared here, a splendid aurora was seen 
in New York. The magnetic disturbance also continued. 

At the April meeting of the American Astronomical Society I ex- 
hibited some magic-lantern views representing the principal changes 
which took place in the great sun-spot during the magnetic storm of 
November. These views, copied from drawings of the spot made at 
the telescope, are reproduced in the accompanying cuts. 

Fig. 1 represents the spot as it appeared on the 16th of November, 
the day before the culminating magnetic disturbance took place. Low 
magnifying powers, varying from sixty-five to a hundred and ten diam- 
eters, were used while making the drawings, as it was not desired to 
obtain pictures representing all the details. Consequently, only the 
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principal features of the spot are here represented, but the reader will 
be able to get a better general idea of the changes that occurred from 
such a picture than he could from one filled with minor details. The 
central and lower portions of the figure are especially worthy of atten- 
tion because of the indications they give of an eddjdng motion corre- 
sponding with what should always be seen in a sun-spot according to 
Faye's cyclonic theory, but which, in fact, is rarely visible. It was 
also in these parts of the spot that the principal changes occurred, as 
will be seen by reference to the figures. It is very interesting to note 
that in Carrington's drawings of the remarkable sun-spot which ac- 
companied the great magnetic storm of September, 1859 — a disturb- 
ance whose effects strikingly resembled those produced by the storm 
of last November — similar indications of a whirling motion can be 
detected. Another exceedingly interesting fact is that in England, 
on the 16th of November last, luminous points were seen rapidly 
crossing the great spot. This forcibly recalls the similar phenomenon 
of flying points of light, seen by Carrington and Hodgson, darting 
across the spot of 1859, and which seemed to be a signal for the 
outbreak of the magnetic storm that followed. 

In Fig. 2, which represents 
the spot as it appeared on the 
18th, the day after the great 
magnetic storm, evidences of 
cyclonic motion are still, per- 
haps, visible, though they are 
rather suggested by a compari- 
son of the appearance of the spot 
with that shown in the previous 
figure than by any clear indica- 
tions in the figure itself uncon- 
nected with the other one. The 
roundish, nuclear mass near the 
center suggests by its form a 
whirlpool-like motion, but it is 
difScult on that hypothesis to 
account for the long, straight 
channel connecting it with the 
oblong figure on the right. The 
peculiar crooked figure seen in the lower part of the first picture has, it 
will be perceived, apparently broken up into several fragments, but this 
by itself is not inconsistent with the theory of an eddying motion. 

Fig. 3 represents the appearance of the spot on November 19th, 
auroras and magnetic disturbances having in the mean time continued. 
Still further changes, it will be seen, have taken place, and the lower 
portion of the spot shows a tendency to separate from the larger mass 
above — a phenomenon that is of not unfrequent occurrence. 
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J. find, by reference to my note-book, that other changes were visi- 
ble on the 20th, bnt unfortunately I was prevented from sketching 
them. After that, unfavorable weather, and other interruptions, pre- 
vented me from sketching the spot, but the sketches that were made 
cover the period during which the most remarkable changes occurred, 
as well as that of the greatest magnetic disturbances. In order to 




Fie. 8. 

obtain a clear notion of the tremendous forces involved in the changes 
represented in the drawings, it is necessary to consider the enormous 
size of the spot as measured in square miles. Counting the whole 
area covered by the various nuclei and the penumbral depression sur- 
sounding them, the spot was not less than 60,000 miles long and 40,000 
miles wide. In other words, it covered 2,400,000,000 square miles of 
the solar surface. The area of the whole surface of the earth, land 
and sea, is less than 200,000,000 square miles, so that if the crust of 
the earth had been peeled off like the skin of an orange, spread out flat 
and plastered against the sun, it would have looked like a mere out- 
lying patch beside the great congeries of sun-chasms constituting this 
gigantic spot. Masses of gaseous matter, many times greater than 
the earth in volume, must have been hurled and whirled about there 
with tremendous velocity in order to produce the changes which the 
telescope revealed. Milton's description of the battling elements of 
chaos, through which Satan fought his way, will apply, though inade- 
quately, to the scenes of chaotic fury of which such a sun-spot is the 
theatre. 

In Fig. 4 is represented a very remarkable spot which, because it 
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made its appearance at about the time the great comet was in perihe- 
lion, in September last, and broke out on the portion of the solar globe 
which was nearest to the comet at that time, has been fancifully called 
the " black eye that the comet gave the sun." There were other spots 
visible at the same time and they also were ascribed by some to the 

influence of the comet. Some plau- 
sible reasons have been shown in 
favor of this view, and Professor 
Kirkwood's opinion that the great 
sun-spots of June, 1843, were caused 
by the large comet of that year has 
been freely quoted in support of it. 
Of course, the question whether this 
particular spot and its companions 
originated in some disturbance 
caused by the comet, whether by 
A the fall of meteoric masses follow- 
^ V 'T ing in the comet's track or other- 

wise, can not be settled either way 
by positive evidence at present. But, 
# while there are improbabilities in 

Pj^ 4. * * *^6 way of the hypothesis, it may, 

at least, be said that, if any comet 
could produce a sun-spot without actually tumbling into the sun itself, 
the comet of last year ought to have been able to do it, for, as is 
known, it almost brushed the sun in its perihelion swing. 

This great spot, however, is interesting on another account. The 
cut represents its appearance on October 1st, when it had reached 
about its greatest development. On October 2d there was a magnetic 
storm which was felt principally in Europe. The storm was very 
much less severe in its effects upon the telegraphs than those of April 
and November, but it was accompanied by the appearance through- 
out England, Scotland, and Western Europe of a most beautiful 
aurora. 

In conclusion, it may be said that, while the evidence furnished by 
the great magnetic storms of last year was hardly needed to complete 
the chain of proof of the intimate connection between solar outbursts 
and the magnetic conditions prevailing upon our globe, yet this evi- 
dence was of such a striking character that it must rank among the 
most interesting of all that bears upon this question. It is, perhaps, 
worthy of remark that the period of sun-spot maximum through 
which we have just been passing has also furnished a good deal of evi- 
dence in favor of the views of those who think a connection can be 
traced between sun-spots and the weather. It is only necessary to 
point to the facts that 1881 and 1882, as well as the beginning of 1883, 
have been remarkable for cyclones, tornadoes, storms, and floods, and 
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that, coincidently with these meteorological disturbances, huge spots 
and other evidences of commotion have appeared in the sun. Here 
is a splendid field for investigation. 



VIVISECTION IN THE STATE OF NEW YOEK. 

By BUET G. wilder, M. D. 

** I know that physiology can not possibly progress except by means of experiments 
on living animals, and I feel the deepest conviction that he who retards the progress of 
physiology commits a crime against mankind." — Charles Darwin * 

THE objects of this article are — 1. To enlarge the slender store 
of published facts respecting vivisection in the United States. 
2. To discuss briefly certain general aspects of the question. 3. To 
examine the existing and proposed laws concerning it. 4. To con- 
sider Mr. Henry Bergh's fitness to initiate such legislation. 5. To 
express what seems to be the sentiment of most well-informed, hu- 
mane persons regarding experimentation upon animals. 

L Aside from editorial articles and resolutions of medical socie- 
ties, public discussion of vivisection in this, the State in which it is 
already somewhat limited by law, has been nearly confined to four 
gentlemen besides the present writer. Mr. Bergh's single contribu- 
tion will be more conveniently considered later. Professor J. C. 
Dalton has contented himself hitherto with the general statement f 
that "the exhibition of pain in an experimental laboratory is an 
exceptional occurrence. As a rule, all the cutting operations are 
performed under the influence of ether. . . . This is because the in- 
fliction of pain is generally no part of the experimenter's object, and 
on every account it is preferable for him to avoid it." The foregoing 
refers directly only to laboratory investigations, and it may undoubt- 
edly be inferred that, among the experiments before classes in the 
lecture-room, the painful constitute a still smaller minority. J What 
they have be^n is shown by Dr. A. J. Leffingwell * in quotations from 
the larger physiological treatises of Professors Dalton and Flint. 
Among the numerous illustrative operations mentioned as performed 
by these teachers in two of the largest medical schools in the coun- 

* From a letter to Professor Holmgren, April, 1, 1881, published in ** Nature," April 
21, 1881, p. 583. 

f "Experimentation upon Animals," etc.. New York, 18Y6, p. 8. 

t In a letter to the writer, dated January 11, 1883, Professor Austin Flint, Jr., says, 
** In my class demonstrations, I do not make experiments upon animals involving more 
pain than is caused, for example, by pithing to kill, or injecting an anaesthetic subcuta- 
neously." 

* "Does Vivisection pay? " "Scribner's Monthly," July, 1880, pp. 891-399. 
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try, there appear to be seven in which ansBsthetics are not always 
employed ; in them, there is reason to believe that the pain inflicted 
is either brief or not very severe. There is also reason for believing 
that there is an annual decrease in the number of such demonstrations. 

Mr. Bergh wishes to suppress vivisection by act of Legislature. Dr. 
Leffingwell would legally restrict painful experiments to original re- 
search under rigid surveillance. Professor Dalton seems to think no 
discussion of the subject is required.* Dr. L. S. Pilcher believes f it 
only necessary that " the public should be informed of the truth re- 
lating to vivisection in order that there should be secured to science 
every advantage and privilege which its advancement may need.** 
The writer's communication J of two years ago, together with opin- 
ions which will be repeated at the close of this article, stated that he 
had taught physiology for twelve years in a university, and for half 
that time in a medical school, and yet had never performed a painful 
vivisection. 

Since Cornell University owes its existence largely to the action 
of the State Legislature, and is bound by its charter to "receive, 
without charge for tuition, one student annually from each Assembly 
district," there are peculiar reasons for making known the exact con- 
dition of sentiment and practice therein with regard to vivisection. 
Aside from practical work in the laboratory, the physiological teach- 
ing comprises two courses of lectures, special and general. In the 
former, those who intend to become physicians, or to teach physiology, 
are made familiar with the details of experimental manipulation. In 
the latter, the verbal instruction is illustrated by experiments differing 
little from what are performed in some medical schools. The follow- 
ing are fair selections from these experiments : 

1. A frog is killed by "pithing" with a sharp knife, and the brain is de- 
stroyed with a piece of wire. The mucous membrane of the roof of the month 
is removed, and the action of the cilia shown in various ways. 2. A frog is 
rendered motionless by the injection of a little curare under the skin. Two of 
the toes are tied apart, so as to stretch the intervening " web." The circulation 
of the blood is then observed under a microscope. Since it is not certain that 
sensibility is abrogated by curare, the animal is treated just as if it were in its 
normal condition, to which it commonly returns after a short time. 3. A 
pithed frog is employed for the demonstration of nervous, muscular, and reflex 
actions. Although the animal is dead as a whole, the irritability of its muscles 
and nerves and spinal cord persists for some time after the brain is destroyed 
or the head cut off. 4. From an anaesthetized frog the brain proper is removed. 
So long as the medulla remains, the respiratory movements continue ; when it 

* In the letter already mentioned, Professor Flint says, " I think investigators and 
teachers should be the sole judges as to what is necessary in their investigations and 
teachings.^' 

f "How Vivisection concerns Every Citizen," "Christian Advocate," July, 1880. 

X " The Two Kinds of Vivisection--Senti8ection and Callisection," "Medical Record," 
August 21, 1880. 
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is destroyed, they cease. 5. A oat is etherized, inhaHng the ansBsthetio slowly 
and without apparent discomfort in a glass hex made for the purpose. The 
trachea is opened, and a glass tuhe inserted. This is then connected with a 
U-shaped tube partly filled with a colored liquid ; the eflfect of the respiratory 
movements in expanding the lungs is shown by the oscillation of the liquid. 
6. With an etherized cat the trachea is connected with a pair of bellows. The 
medulla is cut and the lungs are artificially inflated with the bellows. In this 
way the heart is kept beating while the entire ventral wall of the chest is re- 
moved and the heart exposed to view. If removed from the body, the heart 
soon ceases to beat. 7. With a cat, ansdsthetized and then pithed, the respira- 
tory muscles are stimulated directly or through their nerves. 8. From an anaes- 
thetized frog the cerebral hemispheres are removed. After recovering from the 
operation, such a frog may remain for weeks in a stupid condition, neither 
moving nor feeding voluntarily, although it can swim, balance itself on the edge 
of a board, and swallow food placed in the throat. It thus approximately exem- 
plifies the life of some idiots. 9. A cat is etherized, and part of the right hemi- 
sphere exposed. A light interrupted current of electricity is applied to certain 
spots, and the invariable response is by definite movements of the limbs of the 
opposite side. Other regions give no response at all. 10. With an etherized 
cat the vagus nerves are exposed in the neck. A large needle, with a head of 
red wax, is passed through the skin and muscles, so that its point is fixed in the 
heart, the pulsations of which are then indicated by the oscillations of the head. 
When a somewhat strong interrupted current of electricity is sent through one 
or both of the nerves, the heart beats more slowly, or stops altogether. The 
current is stopped, and the pulsations recommence. The nerves are then cut, 
and the heart beats more rapidly, but the respiratory movements are slowed. 
In this, as in all other experiments under anaesthetics, the animal is killed 
before revival. 

The significance of these and similar experiments may be ascer- 
tained from any physiological treatise or well-educated physician. 
Only the first and the last can be commented on here. Cilia are mi- 
nute filaments of protoplasm which, among other localities, cover the 
surface of the membrane which lines the air-passages. Independently 
of the will they keep up a rapid lashing movement, more forcible in 
one direction, so that the dust inhaled with the air is continually 
swept from the smaller tubes into the larger, and so to the larynx, 
whence it is voluntarily expelled. If we reflect upon the inevitable 
consequences of a vacation, or " strike," of these millions of irresponsi- 
ble " sweeps," we shall feel it well worth while to inform ourselves as 
to their appearance and mode of action, even though the acquisition 
of tbis knowledge costs the lives of many frogs. The last experiment 
affords some clew to the nervous mechanism through which the action 
of the heart may be accelerated or retarded, or wholly checked on ac- 
count of violent physical or mental impressions. Who that has felt 
bis heart "flutter," or "stand still," would not, even in a slight de- 
gree, fathom the mystery which still surrounds the relations of our 
bodily organs to each other and to the mind ? 

Those who denounce all vivisection as " barbarous " are asked to 
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note tbat the performance of the ten experiments above described in- 
volves only the pain of a hypodermic injection or of pithing, since, 
whenever the animal is alive during the operation, complete insensi- 
bility is produced by anaesthetics. Most of the experiments, however, 
are done upon dead animals — ^that is, a man treated in like manner 
would be legally defunct. In the ordinary sense of the word, there- 
fore, such experiments are not vivisections at all, although they are so 
by virtue of the persistence of vitality in certain organs and tissues.* 
According to information from various sources, it is probable that the 
large majority of experiments in this State, whether in medical col- 
leges or other institutions, whether for research or for teaching, are, 
like those described above, performed upon animals completely anaes- 
thetized or actually dead.t 

n. Many persons find it difficult to dissociate the word vivisection 
from the sufferings which were, perhaps, unavoidable before the dis- 
covery of ether and chloroform, and from those which are inflicted at 
the present day by careless or unfeeling experimenters. The proposed 
laws likewise ignore the difference between experiments in respect to 
pain. In England the question has been similarly befogged by the 
use of a single term for two different ideas. In the face of the official 
reports showing, according to Dr. Gerald Yeo's later estimate,! that 
only tweuty-five out of one hundred experiments caused any pain at 
all, Frances Power Cobbe has the hardihood to say,* "We find it 
practically impossible to separate torturing from non-torturing vivi- 
section." In view of all this ambiguity, whether due to ignorance or 
design, I have ventured to suggest || that painful vivisection be known 
as serUisectioUy and painless vivisection as coMisection. The desirabil- 
ity of some verbal distinction was presented to Mr. Bergh, both in the 
article referred to and in private letters, dated February, 1880, and 
October^ 1882. His only reply is the following, dated November 3, 

* It is stated that the Danish Society for the Prevention of Cruelty to Animals has 
offered a prize for the best essay upon the performance of physiological experiments 
upon recently killed animals. 

f Opinions to the same effect have been expressed by well-known teachers in a sister 
State, and in Great Britain. In "Scribner's Monthly," September, 1880, page '^66, Pro- 
fessor Horatio C. Wood says, " So far as concerns the medical schools of Philadelphia, 
vivisection without anaesthetics is not practiced to any extent, if at all, for class demon- 
stration." In "The Popular Science Monthly," April, 1874, Professor Michael Foster 
says, " So far as I know, in this country at least, physiologists always use anaesthetics 
when they can." See also the very comprehensive and important '* Facts and Consider- 
ations Relating to the Practice of Scientific Experiments on Living Animals, commonly 
called Vivisection," issued by the Association for the Advancement of Medicine by Re- 
search, "Nature," March 13, 1883, which appeared after this article was in type. 

X "The Practice of Vivisection in England," "Fortnightly Review," March 1, 1882, 
pp. 362-368. 

* " Vivisection: Four Replies," "Fortnightly Review," January 1, 1882, pp. 88-104. ' 
I In the article referred to on page 170. 



Digitized by 



Google 



VIVISECTION IN THE STATE OF NEW YORK. 173 

1882 : " Pardon me for saying that * if the rose would smell as sweet 
by any other name,' surely the blood of tortured animals would also 
retain its repulsive odor under any other designation." Perhaps Mr. 
Bergh and Miss Cobbe vaguely apprehend that, should the intelligent 
people of their respective lands once realize that three fourths or more 
of what are indiscriminately stigmatized as vivisections are absolutely 
painless, their denunciations would have little weight, their occupa- 
tions would be gone. 

Specific repressive legislation is commonly directed against the 
ignorant or the vicious. Laws for the suppression of vivisection stand 
almost alone as aimed against those who are charged with the mental 
and physical welfare of the community, and whose official positions 
and social relations would enable them to further materially the gen- 
eral objects of the Society for the Prevention of Cruelty to Animals. 
I am not aware of any action upon the part of the teachers of this 
State respecting Mr. Bergh's efforts to deprive them of the most effect- 
ive means of illustrating physiology, but the sentiment of the medical 
profession has been clearly expressed. As stated by Dr. Dalton,* and 
in the "Medical Record" for February 28, 1880, and February 10, 
1883, Resolutions affirming the value of experiments upon animals, and 
deprecating legislative interference therewith, have been adopted by 
seven medical schools of the State, by the State Medical Society, and by 
sixteen organizations representing various localities or special branches 
of the science. It is hardly to be expected that many physicians f or 
teachers will enroll themselves under the banner of humanity to ani- 
mals so long as the same staff carries the black flag of anti-vivisection, 
which in their eyes is inhumanity to man. 

Few educated persons doubt that experimental physiology has prac- 
tically contributed something to human welfare, and the probability 
or even possibility that knowledge so gained might save the life or the 
health of a single child must be felt, at least by the parents of that 
child, to justify the sacrifice of " a wilderness of monkeys," not to 
mention lower forms. Naturally, therefore, among the writers in 
favor of vivisection, nearly all have confined their arguments to the 
medical and surgical advances which have been made or aided thereby. 
Some (Dalton, Foster, Leffingwell, and Yeo) have implied, perhaps unin- 
tentionally, that physiology appertains only to medical science ; while 
others (Owen, Tait, etc.),I defenders as well as opposers of vivisec- 

* " Experimentation upon Animals,*' chapter iv. 

f According to the Keport for 1882, the American Society for the Prevention of Cruelty 
to Animals contains four hundred and two members or donors. Four of them are phy- 
sicians. 

X Richard Owen, "Experimental Physiology, its Benefits to Mankind," etc., London, 
1882 ; Lawson Tait, " The Uselessness of Vivisection upon Animals as a Means of Sci- 
entific Research," " Transactions of the Birmingham Philosophical Society," April 20, 
1882; G. F. Yeo, " Vivisection and Practical Medicine," " Popular Science Monthly," 
Marcdi, 1888. 
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tion, exclude it from the category of appliances for instraction. Yield- 
ing to none in my conviction of the indispensableness of experiments 
on animals to the prevention and healing of disease and injury, I be- 
lieve that a higher and broader ground should be taken. ^' The knowl- 
edge of the human body," whether gained by dissection or by experi- 
ment, " belongs to every man, woman, and child, and has no more ex- 
clusive connection with physic than with law, engineering, or archi- 
tecture." Consequently, had vivisection accomplished absolutely noth- 
ing for medicine or surgery, nevertheless experiments upon animals, 
necessarily painful in some cases, should be performed by competent 
persons for the advancement of physiological knowledge, just as ex- 
periments are done in chemical and physical research, and eacperimenta^ 
commonly painless, should be constantly employed in physiological 
teaching J simply because the informxxJtion so imparted is more interest- 
ing, more intelligible, and more lasting than %johaJt is given in any other 
ieay,* The spirit and methods of modem scientific teaching are well 
conveyed in the motto, "iter longum per praecepta, breve per exempla^^ 
to which may be added the metric imitation of a familiar proverb, " A 
gramme of experiment is worth a kilogramme of talk." Logically, in- 
deed, unless it be wrong to kill animals for the sake of mental acquisi- 
tion, the exclusion of painless experiments from physiological teaching 
would be comparable with the abolition of museums, models, and 
vivaria of all kinds because most animals have been figured and de- 
scribed. On this point most persons will admit the force of Dr. 
Bartholow's query, "If animals are sacrificed for the support of 
men's bodies, why should they not contribute to the improvement 
of men's minds ? " f 

in. " An act for the more effectual prevention of cruelty to ani- 
mals," passed April 12, 1867, embraces two sections relating to experi- 
mentation upon animals : 

Section 1. If any person shall overdrive, overload, tortune, torment, deprive 
of necessary sustenance, or unnecessarily J or cmelly beat, or needlessly mutilate 
or Jaill^ or cause or procure to be overdriven, ... or needlessly mutilated or 
killed, as aforesaid, any living creature, every such offender shall, for every such 
offense, be guilty of a misdemeanor. . . . 

Sbo. 10. Nothing in this act shall be construed to prohibit or interfere 
with anj properly conducted scientific experiments or investigations, which ex- 
periments shall be performed only under the authority of some regularly incorr 
porated medical college or university of the State of New York. 

The following is the bill for the total suppression of vivisection 

* As has been pithily stated by Huxley at the close of an article " On Elementary In- 
stniction in Physiology," "Popular Science Monthly," October, 1877. 

t Lecture reported in the "Medical Record," October 11, 1879, p. 342. 

X Certain words of this and the following extracts are italicized with reference to 
comments which will be made presently. 
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wliich has been introdaced, at the instance of Mr. Bergh, at the last 
three sessions of the Legislature : 

Skotion 1. Every person who shall perform, or cause to be performed, or 
assist in performing, in or upon any living animal, an act of vivisection, shall be 
guilty of a misdemeanor. 

6eo. 2. The term vivUection used in this act shall include every investi- 
gation, experiment, or demonstration, producing, or of a nature to produce, 
pain or disease in any living animal, including the cutting^ wounding, or poison- 
ing thereof; except when the same is for the purpose of curing or alleviating 
some physical sufferiug or disease in such living animal, or in order to deprive it 
of life when incurable. 

Whether or not this law would, or is designed to, interfere with 
the slaughtering of animals for food, or with the extermination of 
pests, or even with the drowning or suffocation of impounded dogs 
under the supervision of Mr. Bergh's Society, does not especially con- 
cern physiologists ; but the points indicated by the italicized words 
are worthy of consideration. In the law of 1867, the words needlessly 
SLud properly are used. In the absence of specification as to who shall 
determine what is needless or proper, would not the decision rest with 
the administrators and executors of the law ? If so, might not the 
first section be so interpreted as to permit any amount of pain as 
** needful " for scientific purposes ? Other magistrates and police, on 
the contrary, might deny the "propriety" of any experiment upon 
living creatures, and thus interdict everything of the kind under the 
tenth and apparently permissive section. The tenth section expressly 
restricts even " properly conducted experiments " to medical colleges 
and universities. Pending the elimination of this impediment to the 
advancement and diffusion of physiological knowledge by private in- 
dividuals and by the teachers in the normal and other schools, it is to 
be hoped that the clause may be interpreted as liberally as are the 
Sunday laws of the " New Penal Code." The peroration of Mr. Bergh's 
vivisection address puts the following words into the mouth of a " vic- 
tim " : " If my life be necessary to you, take it." The most natural 
interpretation of this sentence is that, in the mind of its author, the 
advancement or dissemination of human knowledge is sufficient justifi- 
cation for putting an animal to death. But his proposed law permits 
no cutting, wounding, or poisoning excepting for the sake of the 
animal itself. What are we to understand upon this fundamental 
question ? ♦ 

Respecting the last section of the law of 1867, Mr. Bergh says, 

* On the 23d of December, 1882, 1 addressed Mr. Bergh a letter asking whether his 
bill is designed to prohibit tbe^ following operations : confining the animal with cords or 
bandages; subcutaneous injection of curare; killing by pithing; experimenting under 
anaesthetics, the subject being killed before revival ; experimenting under anaesthetics, 
the animal being aUowed to revive, and to endure the healing of clean incisions. Not. 
withstanding a later request for attention, no reply has been received. 
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" So long as this remains unrepealed, these scientific horrors, which I 
hold to be an insolt to the Deity and to the civilization of our generation, 
will proceed." ♦ Let us see what facts Mr. Bergh has to offer in support 
of so decided a condemnation. Of his Vivisection Address, several pages 
are occupied with descriptions of more or less cruel European experi- 
ments, and with lurid comments thereon ; a single page is devoted to a 
single New York cctae. Immediately after dwelling at some length 
upon the atrocities perpetrated in the veterinary school at Alf ort, in 
France, he says : " Those of you who have been able to listen to the 
recitals I have just made, will, perchance, experience a glow of nation- 
al pride at the thonght that such devilish deeds are impossible in this 
happy land of yours ; but your self-gratulation is but partially true, 
as I have lately had occasion to verify. On the 19th of December, 
1879, 1 dispatched an officer of the society I represent to attend an 
exhibition of a similar sort at one of the colleges of the city of New 
York. ... A live dog was brought in, said to be under the influence 
of an anaesthetic." The rest of the description indicates that the ex- 
periment was the same as No. 6 of those mentioned upon page 171. 
So far, therefore, as depends upon the evidence furnished by Mr. 
Bergh, to evoke the law for the suppression of vivisection in the State 
of New York, because formerly anaesthetics were unknown, and be- 
cause in France they are still *too often unemployed, is as if an army 
were summoned for the extermination of the panthers in the " North 
Woods," upon the pleas that they were numerous and dangerous not 
many years ago, and that at the present time in India thousands of 
people are annually slain by tigers. 

So far as I can ascertain, Mr. Bergh is not only the originator and 
instigator of the anti-vivisection legislation in this State, but almost 
its sole supporter. No articles by members of his society have come 
to my notice. According to the "Medical Record "for March 13, 
1880 (page 292), in that year but a single vote was cast in the Assem- 
bly against the acceptance of the adverse report of the committee to 
which his bill had been referred. Its fate at the last session is thus 
announced in the Annual Report of his Society: "That sum of all 
physiological villainy, vivisection, which I again recommended to the 
consideration of that sapient State congress which was characterized 
by a portion of the press as a * mob,' has been remorselessly, and at the 
bidding of a heartless and opinionated medical faculty, disrespectfully 
slaughtered as before." 

Nevertheless, in a letter dated November 24, 1882, Mr. Bergh says, 
" I am not quite sure whether I shall introduce a vivisection bill at the 
ensuing session"; and in view of what has taken place in England, at 
first sight a most unlikely nursery for any movement in behalf of ani- 
mals, it may be well to consider somewhat carefully his qualifications 
for leadership in a movement of such importance. 
* Vivisection address, 1880, p. 24. 
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IV. The experiment above mentioned is characterized by Mr. 
Bergh as " the crucifixion of a sentient, unoffending being, ... an im- 
mortal work of the Deity." The grave question of the immortality of 
animals need not be discussed here. The adjective unoffending is ob- 
jectionable merely because, like so many other words used by the same 
writer, it tends to throw a sentimental film over the eyes of logic and 
severe justice through which the whole matter should be viewed, and 
it is altogether probable that the dog thus utilized for the exemplifica- 
tion of several important physiological truths was, like most vivisec- 
tion " subjects," a worthless street cur whose death, in the manner 
described, was a relief to the community, and a positive deliverance 
from a worse fate through hunger or cold, or at the hands of ill-regu- 
lated boys. But, in the entire absence of evidence that the animal was 
conscious, the use of the words sentient^ crucifixion^ and exhibition of 
a similar sort constitutes an exaggeration so great and so mischievous 
that it can not be lightly passed. It is akin to affirmations in other 
parts of the address : " The effect of curare in itself is horrible beyond 
conception ; ... it is an error to suppose that anaesthetics subdue com- 
pletely the pain of operations ; . . . the hands of the preceptors in our , 
medical colleges are daily incarnated with the warm blood of tortured 
animals ruthlessly slaughtered." If, with Huxley, we hold that " the 
assertion that outstrips evidence is not only a blunder but a crime," 
the offenses of Mr. Bergh are too many for enumeration here. 

The "quotations" upon which Mr. Bergh bases the surprising 
claim ♦ that " vivisection has been the subject of universal condemnation 
by the more eminent members of the medical profession in Europe," 
have been scrutinized by Dr. Dalton.f After showing that Professor 
W. B. Carpenter expressly repudiates the views attributed to him, Dr. 
Dalton inquires : " What shall we call this manipulation of the facts 
used to convey an impression at variance with the reality ? If we did 
not know that it came from a professional philanthropist, we should be 
inclined to give it a very awkward name." Again : "If confinement 
in State-prison were the legal penalty for tampering with an author's 
opinions and falsifying his language, I am afraid Mr. Bergh would 
have been there long ago." 

It can hardly be denied that, taken by themselves, some of Mr. 
Bergh's affirmations and accusations suggest that his hatred of vivi- 
section is stronger than his love for courtesy and truth, and if the ar- 
gument scevici in Miropa, scevus in Americay which is really all he has 
to offer against New York physiologists, were turned against him in 
the original form oifalsua in uno^falsuB in omnihuSy the advocates of 
unlimited dog-fights and cocking-mains might well object to the recog- 
nition of such a witness against their favorite sports. But, when all 

* " Memorial to the Legislature/' 1880, section 5. 

t "Mr. Bergh as a Commentator," "The Nation," October 16, November 6 and 
20, 1879. 
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else is considered, the evidence proves too mnch. The man of pore 
and upright life ; the heroic defender of the weak against the brutal ; 
the tireless organizer of a society, for the main object of which he has 
secured legislative and legal oo-operation, and the sympathy of the 
better part of the community, surely such a man can not be a common 
scold and an habitual liar. 

Is there a less harsh alternative ? After thoughtful consideration 
of nearly all Mr. Bergh's published writings, and of several courteous 
private letters, I conclude that, in regard to experimentation upon ani- 
mals he is not moraUy perverse, but mentally incapacitated for accu- 
rate observation, correct quotation, logical argument, or legitimate con- 
clusion ; that, in short, so far as vivisection is concerned, he is of un- 
soimd mind.* This charitable view of his character may serve to 
explain passages like the following: f " As another proof of the profane 
extremes to which these dissectors of living animals will go, Robert 
McDonald, M. D., declared that he had opened the veins of a dying 
person, remember, and had injected the blood of an animal into them, 
many times, and had met with brilliant success. In other words, this 
potentate has discovered the means of thwarting the decrees of Provi- 
dence, where a person was dying, and snatching away from its Maker 
a soul which he had called away from earth." { 

In view of all these things, is Mr. Bergh's single-handed crusade 
against practical physiology anything more than an unintentional bur- 
lesque of reform ? Is it compatible with the highest usefulness of the 
society which he represents or with the dignity of the Legislature of a 
great State that he should be permitted to repeat the fiasco ? Should 
he persist, in open disregard of his own dictum, " Laws can not pre- 
cede public opinion, but must be the outgrowth of that opinion," the 
interests of humanity in its widest sense would certainly be promoted 
in this State by the authoritative assurance that his extreme views 
are not shared by the American Society for the Prevention of Cruelty 
to Animals. 

V. The concluding division of this article combines : A. A sum- 
mary of the facts and views already presented ; B. A brief statement 
of certain matters which could not be fully discussed on this occasion ; 
C. An expression of what I believe to be the sentiment of unpreju- 
diced, humane, well-informed persons respecting the legitimacy of 
experiments upon animals and the desirability of legal interference 
therewith. 

* This idea is suggested, perhaps without design, in Dr. Balton's characterization of 
Mr. Bergh's attack upon Magendie as *^ crazy maledictions.'* " Magendie as a Physiolo- 
gist/* ** International Review," February, 1880. 

f Vivisection address, p. 16. 

} See also his letter respecting experiments upon transfusion, " New York Evening 
Post," Feb. 28, 1883. 
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1. The object of an experiment may be the advancement of knowl- 
edge by research, or its diffusion by teaching. 

2. In respect to the infliction of pain and death, experiments are of 
four kinds : (1.) The animal has been recently killed ; (2.) The animal 
is rendered insensible by anaesthetics and killed before revival ; (3.) 
Ansesthetics are used during the experiment, but the animal revives 
and endures the healing of wounds ; (4.) Without ansesthetics, the 
animal is subjected to cutting operations, or to the effects of poisons 
or of insufficient food. 

3. All experiments at Cornell University belong to the first two 
groups. Of all the experiments performed during the pafit year in the 
State of New York, whether for research or instruction, probably less 
than one tenth would come under the fourth class, and not more than 
one tenth under the third. In view of what is learned from these ex- 
periments, the total amount of pain and death inflicted is insignificant. 

4. It is desirable to make a verbal distinction between painful and 
painless experiments, and to adopt a single term in place of the phrase 
experimentation upon animals.'*' 

5. Over and above the utilitarian argument drawn from its sub- 
serviency to medical science, physiology should be pursued and illus- 
trated experimentally like chemistry or physics, because it is a most 
interesting and suggestive branch of knowledge. 

6. In the State of New York are very few men whoi^ natural and 
acquired powers of body and mind qualify them to determine when 
painful experiments are required, to perform them successfully, and to 
wisely interpret the results. Such men, deserving alike of the highest 
honor and the deepest pity, should exercise their solemn office not only 
unrestrained by law, but upheld by public sentiment. 

7. All teachers of physiology, from primary schools to universities, 
should illustrate their instruction by experiments upon animals, chiefly 
if not wholly painless. 

8. All experiments should indirectly inculcate humanity to animals. 
The victims should be treated with respect on account of what is 
learned from them, and with gentleness because " cruelty to anunals is 
the beginning of cruelty to man." Even the administration of anses- 
thetics should cause the least possible discomfort. 

9. The abolition of vivisection in the State of New York is de- 
manded by a single individual, who has not as yet displayed the neces- 
sary qualifications for dealing with so large a problem. The laws 
proposed by him are vaguely framed, and inconsistent with his own 
utterances upon the subject. 

10. A single physician has advocated legal restriction of painful 

* Sudi a tenn is zoopery, from the Greek f>oy, an animal^ and TtlpoM, I experiment. 
By inflection we get zooperal^ relcUiiig to experimentation on animcUs, and zodperiat, otie wha 
performs such experiments. In this connection, it is to be noted that many experiments 
are upon dead animals, and some involre no cutting at all. 
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experiments. Otherwise, so far as appears from published resolations, 
legislative interference is opposed by the medical profession of this 
State. 

11. Judging from English experience, the interdiction of all vivi- 
section would seriously impede the progress of physiology in this 
State. 

12. While physiologists justly resent attacks grounded in igno- 
rance and maudlin sentimentality, they should avoid and discounte- 
nance even the appearance of bravado and indifference to the suffering 
of animals. 

13. So long as the people and the Legislature are satisfied that 
physiological investigators and teachers regard the infliction of pain as 
undesirable on every account, no legal restrictions are likely to be put 
upon vivisection in the State of New York. 



QUARTZ: ITS VARIETIES AND FORMATION. 

Bt Biv. J. MAGENS MELLQ, F. G. S. 

QUARTZ is in its many forms probably the most abundant, as 
well as one of the most beautiful, of all the various minerals 
which enter into the formation of the earth's rocky surface. To de- 
scribe it and its principal varieties, and to give a short sketch of the 
modes of its occurrence and of its formation, will be the object of 
this paper. Among the elements known to chemistry is one named 
silicon, sometimes called silicium ; the oxide of this substance, which 
is never found in a free state in nature, constitutes silica, the chemical 
name for quartz and all its varieties. Its pure crystallized ferm is fa- 
miliar to us as the colorless and transparent rock-crystal. 

As rock-crystal, the typical form of quartz, is an hexagonal prism 
terminated at each end by a rhombohedron, when broken it will be 
seen to have a conchoidal or splintery fracture. Rock-crystal is very 
widely distributed, being found in rocks of all ages. The most beau- 
tiful and perfect specimens are usually obtained from large cavities or 
geodes in the older igneous rocks, and also from veins in these and 
other rocks. The size and color of quartz-crystals vary greatly ; some 
are so small as to be microscopical, while others are of very consider- 
able bulk. In the museum of Berne may be seen specimens of both 
the clear rock-crystal and also of black or smoky quartz upward of a 
foot in length ; there are also some very large ones in the British Mu- 
seum. Quartz-crystals are often found presenting almost every shade 
of color — yellow, brown, black, red, blue, violet, and green. Various 
names have been given to these colored varieties. The violet, blue, 
and some of the yellow, and even of the white crystals, which, when 
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fractured, are seen to have a peculiar undulated structure, which Sir 
D. Brewster pointed out, have been classed together as amethysts, 
a name often popularly restricted to the violet cjrystals, which owe 
their beautiful tint to the presence of oxide of manganese. Violet 
amethysts are not uncommon in the geodes occurring in volcanic rocks 
in many localities ; but the finest are obtained from Siberia, Persia, 
India, and Ceylon ; while Brazil yields white and yellow amethysts. 
The yellow and brown crystals known as cairngorms are varieties of 
rock-crystal or of crystallized quartz, if we restrict the term rock- 
crystal to the clear, colorless specimens. The darker brown and black 
crystals, as well as those designated as cairngorms, may be grouped 
imder the common name of smoky quartz. The dark-green quartz is 
called prase, and is colored by amphibole ; there is also a lighter green 
species known as chrysoprase, tinted, it is said, by oxide of nickel ; 
while oxide of iron probably gives color to the numerous red varieties. 
The common milk-white quartz, which is the ordinary quartz of veins 
and of quartz-rock, will be found, on microscopical examination, to be 
really transparent, but so full of minute cavities as to cause it to as- 
sume its milky opacity. 

Quartz-rock, or massive quartz, is often found in mountainous 
masses, hundreds of feet in thickness. Many of the quartz schists 
and micaceous schists consist chiefly of quartz irregularly split up by 
thin leaflets of mica. Sandstone rocks, often consisting of little be- 
sides more or less rolled grains of quartz, will have been derived from 
the breaking up, under various denuding agencies, of rocks in which 
quartz has been the prevailing mineral. Veins of quartz have already 
been mentioned. These are very frequent in the old slate and schist 
rocks, sometimes forming broad and irregular bands ; at others, mere 
threads traversing the other materials. Such veins will often present 
open spaces in which the quartz will be found regularly crystallized. 

Flint and chert are forms of quartz usually occurring as concre- 
tions in limestone rocks ; sometimes, however, as bands of consider- 
able thickness. The black color so common to the flints of the chalk 
formation and to the chert nodules and bands in the mountain lime- 
stone is due to the presence of carbon. Homstone is merely a variety 
of chert. 

Chalcedony has been described as a mixture of crystalline and 
amorphous quartz ; its tendency is to assume a botryoidal or stalactitic 
form ; and its numerous variations of color and modes of occurrence 
have led to the adoption of different distinguishing names. Came- 
lians and sardes are only color distinctions of chalcedony ; and the 
immense family of agates, including the onyx and sardonyx, is more 
or less composed of chalcedony, disposed in layers, regular or irregu- 
lar, and combined with other forms of quartz, such as amethyst, jas- 
per, etc. This latter name is applied to an aluminous variety of 
quartz : it is opaque, and has a less crystalline appearance than ordi- 
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nary quartz. It is very varied in color : some beautiful red, brown, 
and green-banded stones are obtained in Siberia, in Egypt, and else- 
where. Bloodstone is considered to be a mixture of chalcedony and 
jasper, colored by metallic oxides. One of the most beautiful forms 
of quartz is opal, which is nothing more than amorphous silica com- 
bined with water, which has filtered out from the rocks, usually igneous 
ones, and is found in cavities and fissures in those rocks. Bohemia, 
Hungary, Auvergne, and Queensland yield opals, some of them of 
great beauty and value. 

Having thus briefly pointed out the principal varieties of quartz, 
and the modes of their occurrence, we will next turn to*the history of 
their formation. We shall find that quartz may have been formed by 
more than one process in the grand laboratory of Nature. According 
to Cotta, there are two modifications of chemical composition in 
quartz, which are distinguished by their different degrees of solubility. 
" The one is insoluble in water and in every acid except hydrofluoric, 
and the other is soluble in water at high temperatures, especially in the 
presence of other acids and alkalies." The insoluble variety of quartz 
may, it is said, in process of time become " converted into the soluble 
by the contact-influence of infiltrated moisture." It may, however, 
be noted that ordinary quartz, if fused with carbonate of soda, be- 
comes soluble in water, and from this solution gelatinous silica is pre- 
cipitated by hydric chloride. Tears ago it was noted that silica when 
combined with an alkali is soluble in water, and that thus the decom- 
position of feldspar might in some instances be a source of silica in 
solution. The residue of decomposed feldspar, when it has been exam- 
ined, has been found to contain only a portion of the silica due to it, 
the remainder having been dissolved. In a similar manner mica is 
another mineral which may be a source of supply for pure silica. A 
fact of some importance in studying the mode of the formation of 
quartz is that, unlike feldspar and other minerals, which in crystallizing 
pass at once from the fluid to the solid state, quartz passes through an 
intermediate viscous or colloid condition before it assumes the crystal- 
line form. It is, comparatively speaking, only very recently that we 
have had any practical acquaintance with this colloidal form of silica. 
The late Mr. T. Graham, by his most valuable experiments in dialysis, 
succeeded in obtaining pure silica dissolved in water, which rapidly 
assumed a gelatinous condition. 

The three principal agencies that have taken part in the formation 
of quartz are heat, water, and organic life. "WTien we examine, by 
the aid of the microscope, certain forms of quartz, such, for instance, 
as the crystals occurring in some of the quartz porphyries, and occa- 
sionally in the pitchstones, as well as much of the quartz of granite 
rocks, we find that they contain minute cavities which inclose very 
frequently tiny crystals of other minerals ; in the quartz of granite 
these are very often found to be alka^ne chlorides, or sometimes the 
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cavities are filled up with • glassy mineral matter — ^as, for instance, in 
the quartz of some of the Icelandic trachytes. Other cavities are 
found, especially in the granitic quartz, filled with gas, or sometimes 
with water, or liquid carbonic acid. In these latter cavities small bub- 
bles will be found which are movable ; the smaller ones, indeed, ap- 
pear to be endowed with a kind of perpetual motion of their own. 
The quartz in these rocks must have crystallized at a very high tem- 
perature — indeed, where glass cavities occur, from a state of true ig- 
neous fusion. Mr. Sorby has shown that the solvent power of liquid 
water at the temperature of about 412° C. is very great : its action on 
glass has been such as to produce quartz-crystals from it. 

There seems to be clear proof that the quartz of the granite rocks 
which contains partially filled fluid cavities, and cavities inclosing 
crystals of common salt, etc., has been formed in a partially melted 
mass of rock, and began to crystallize when that mass was exposed to 
the solvent action of liquid wat^r, at a temperature not far below 400° 
C, but yet not sufficiently high to expand the water into steam. Mr. 
Sorby concludes that " by far the larger part of the quartz in granitic 
rocks was set free and crystaUized through the action of liquid water, 
at a temperature of a dull-red heat, just visible in the dark. The 
exact temperature may, however, have varied considerably, since, if 
the pressure were not sufficiently great, the water might remain in the 
form of steam until the rock had cooled somewhat more." It has 
been noticed as somewhat remarkable that the quartz in granite should 
have been usually the last mineral to crystallize, although it is that 
one which is the most difficult to fuse, and which would therefore nat- 
urally be expected to have been solidified before the feldspar and the 
mica. But it has been shown that, when quartz is in combination with 
other mineral substances, it is often as readily fusible as they are ; 
and thus what must be called accidental circumstances may have led, 
in the case of the rocks in question, to its being crystallized after the 
feldspar, which we so generally find to have modified the form of the 
quartz ; this latter appearing as a glassy paste inclosing the accom- 
panying minerals, instead of having a definite form of its own. It 
has also been observed that the feldspar in solidifying would liberate a 
sufficient quantity of heat to enable the quartz to retain its viscous 
state (Durocher) ; just as, on the other hand, in the quartz porphyries 
we see an instance of the analogous effect of the crystallizing quartz 
upon the feldspar. It is asked how the enormous masses of quartz which 
form some of the schistose rocks can have been produced ? We must 
appeal to metamorphism. The contact of highly-heated eruptive mat- 
ter might thus alter a quartz or sandstone into an almost pure quartz- 
rock. Heat and pressure combined are mighty agents, which might 
also effect a similar change during the course of long ages. 

That water at a high temperature can hold quartz in solution is 
well illustrated by the deposits of silioious sinter, thrown down by 
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thermal springs, as, for instance, the geysers of Iceland, and by others 
in Kamchatka and in New Zealand : this silica often incrusts mosses 
and other substances in the same way that we may see calc-tuff form- 
ing petrifactions in other localities. The delicate, feathery crystalliza- 
tions of silicious sinter are extremely beautiful. 

The quartz of veins appears generally to have been deposited from 
aqueous solution, and will be seen, as has been already remarked, to 
contain innumerable cavities inclosing water. Occasionally these 
watery cavities are of large size, and may be observed without any 
instrumental aid. 

Among the most varied and beautiful forms of quartz which have 
had a purely aqueous origin are all the varieties of crystalline and 
amorphous silica, which frequently coat the interiors of geodes and 
other hollow spaces in the igneous rocks, and which consist chiefly of 
an intermingling of chalcedony and jasper, and are conveniently 
grouped under the general name of agates. Pure rock-crystal, ame- 
thyst, cairngorm, and other valuable crystallized forms of quartz, are 
often found in connection with the same rocks, or in others of a more 
purely metamorphic character. All these varieties of quartz are sec- 
ondary formations, deposited from watery solutions. The exact mode 
in whieh agates have originated is a question full of interest, and not 
leasy in every case to answer. A wonderful history of mineral growth 
is written in the folded leaves, if one may so denote the bands of a 
single agate. A very large number of agates consist of more or less 
concentric layers of chalcedony of various colors (the colors depending 
on the presence of metallic oxides), together with jasper, rock-crystal, 
amethyst, etc., in many cases. 

Chalcedony is sometimes described as a renif orm condition of silica, 
and though apparently amorphous, when it is microscopically examined, 
it generally, if not always, exhibits a minute and definite radiated 
crystalline structure. It frequently forms stalactites, and many of the 
most exquisite of the banded agates are sections cut from stalactitic 
formations. Jasper may be looked upon as chalcedony, which, as it 
consolidated, caught up a certain amount of alumina, or sometimes of 
lime or oxide of iron. Professor Buskin, who has paid some atten- 
tion to this subject, has observed that " jasper will collect itself piso- 
litically out of an amorphous mass into a concretion round central 
points, but does not actively terminate its external surface by spherical 
curves ; while chalcedony will energetically so terminate itself exter- 
nally, but will, in ordinary cases, only develop its pisolitic structure 
subordinately, by forming parallel bands round any rough surface it 
has to cover, without collecting into spheres, unless provoked to do so 
by the introduction of a foreign substance, or encouraged to do so by 
accidentally favorable conditions of repose." 

According to the same observer, some agates appear to be of the 
nature of concretions formed from within, round a nucleus ; these 
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would consist of chalcedony or jasper in tke inner portions, and have 
distinctly crystallized exteriors. There is another class of agates 
composed of external bands of chalcedony or jasper, stalactitically 
deposited in a cavity which may either have a hollow center, or 
one filled up with crystals of quartz. There appear, however, to 
be intermediate varieties in which concretionary or stalactitic forma- 
tions have been combined with, or interrupted by, other modes of 
growth. 

Some of the most curious and beautiful agates are those containing 
dendritic crystallizations ; in these we see, in the more or less trans- 
parent chalcedony, which in these agates is not banded, wonderful 
mossy or confervoid-like growths, often very closely resembling vege- 
table forms. The valuable stones from Mocha contain ferruginous 
brown or black inclosures, while some of the dendritic agates from 
India are filled with a bright-green network of what appear to be fila- 
ments of confervsB. These dendritic forms in the moss-agates are 
mostly the oxides of iron or manganese ; or in the green Indian peb- 
bles, delessite or chlorite. The question of their origin is a difficult 
one. In some agates the dendrites may have resulted from a segrega- 
tion of the oxides of the metals from the colloid or partially crystallized 
silica ; in other cases they may be the effect of subsequent infiltra- 
tions ; or, again, the quartz may have been consolidated around pre- 
viously existing crystallizations. With regard to infiltration by these 
oxides, it is well known that even the most compact-looking chalcedony 
is permeable, as it is possible by steeping it in solutions of the aniline 
or other dyes to impart the most brilliant tints to agates, the dye un- 
doubtedly gaining access to the interior of the specimen through the 
interspaces of its minutely crystaUine structure. 

In a large group of agates, of which beautiful specimens come 
from India, an appearance of banded formation is seen, which, upon 
microscopic examination, resolves itself into an infinite number of red 
or brown spots, regularly arranged in bands or concentric groups : 
these spots appear to be segregations of oxide of iron. I have not 
seen a specimen of this species of agate cut sufficiently thin to show 
whether the arrangement of these minute spots is dependent upon a 
banded structure in the chalcedony itself, or whether it is independent 
and the result of molecular force which has determined the arrange- 
ment in question. It may here be noticed that a vast number of the 
Indian agates come from the neighborhood of the Gulf of Cambay. 
Near Turkeysar there are agate conglomerates intercalated between 
beds of laterite which belong to the Eocene period. These conglom- 
erates we may suppose to have been derived from the denudation of 
the earlier igneous rocks which abound in the same district. Uruguay, 
in South America, also produces a large number of remarkably fine 
banded agates. Sometimes well-formed quartz-crystals will be found 
inclosing other substances, which, in some instances, have been cau|^ht 
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up by the crystals in the course of their f ormation, or have crystal- 
lized, perhaps, almost simultaneously with the quartz. In other cases 
the quartz is proved to have crystallized over other previously-formed 
crystals ; thus schorl is occasionally seen partially inclosed in quartz- 
crystals and partially free, the ends of the crystals of schorl projecting 
through the quartz. Titanite, asbestus, and other minerals are not un- 
frequently found in minute acicular forms in quartz. The quartz in 
the igneous rocks may frequently be seen to inclose crystals of feldspar 
or titanite, or portions of the matrix which must have been previously 
solidified. 

Opal, as has already been pointed out, is a product of aqueous origin 
found in the fissures and amygdaloid cavities of igneous rocks. Its 
wondrous play of colors has given rise to much discussion by Brewster, 
Des Cloiseaux, and other writers. Some have attributed it to the 
presence of numerous cavities of varying size, which cause a kind of 
iridescent refraction. Des Cloiseaux was inclined to suppose that 
organic matter might be inclosed in small quantities in its cavities. 
The most reasonable supposition, however, appears to me to be that of 
Keusch — that light reflected or transmitted from numberless flaws in 
the mineral gives rise to the phenomena in question through a process 
of double refraction. 

We may now turn to the consideration of forms of quartz which 
have a more or less organic origin. At the head of these may be placed 
such undoubtedly organic aggregations of silica as the Tripoli and 
semi-opal of Bohemia, which consist almost entirely of fossil diatoma- 
ceae. Some beds of rock also in the Island of Barbadoes are found 
to be composed of little else than polycystinsB and spiculse of. sponges. 
Much of the flint so characteristic of the chalk-rocks, as well as the 
chert of the greensand and of the mountain limestone, appears to have 
been derived from the precipitation, by organic substances, of silica 
held in solution by the waters of the ocean ; at any rate, much of it 
seems to have been thus deposited ; flinty nodules are often found to 
consist of fossilized sponges, the silicious skeletons of which may have 
attracted to themselves the silica dissolved in the surrounding water. 
SpiculsB of sponges, diatomacesB, foraminifera, shells, corals, and other 
organisms are abundant in the flint, and also in much of the chert. 
Recent observations by MM. Guignet and Teller have shown that the 
water of the Bay of Rio de Janeiro contains large quantities of both 
silica and alumina in solution, the amount in the case of silica being as 
much as 9*5 grains per cubic metre. 

Wood will sometimes be found to be pseudomorphosed into silica, 
the woody structure being replaced atom by atom, so that the minutest 
vessels are perfectly preserved. Various species of palm from the East 
Indies are frequently found fossilized in this manner, and sections of 
them make very beautiful objects for the microscope. Large frag- 
ments of a partially silicified wood, named Endogenites erosa, may 
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often be found in the neighborhood of Hastings, derived from the 
wealden formation. 

The curious so-called mineral beekite is really coral or shelly mat- 
ter which has been replaced by silica. Researches into the behavior 
of the colloid form of silica, already spoken of, have shown how in 
many instances large deposits of silica, such as the flinty bands of the 
cretaceous formation, may have originated. Mr. Church's experiments, 
made some years since, proved that the minutest particle of carbonate 
of lime was sufficient to transform the pure aqueous solution of silica 
into the solid state in the course of a few minutes ; and he was able, 
by the infiltration of silica in solution, to replace almost entirely the 
carbonate of lime in recent coral by silica, producing by this means 
what may be looked upon as a kind of artificial beekite. Thus in the 
slower, perhaps, but mighty chemistry of nature, marvelous reactions 
may have taken place, giving rise to some of the multitudinous forms 
in which silica presents itself to the mineralogical student. — Science- 
Gossip. 



THE EEMEDIES OF NATURE. 

By FELIX L. OSWALD, M.D. 
OON'SUMPTION' (Ooneluded). 

THE MOimTAIN-OnBS. 

CARBONIC acid, the lung-poisoning residuum of respiration and 
combustion, is heavier than the atmospheric air, and accumulates 
in low places — in wells, in cellars, in deep, narrow valleys, etc. — and 
often mingles with the malarious exhalations of low, swampy plains. 
On very high mountains, on the other hand, the air becomes too rare- 
fied to be breathed with impunity. It accelerates the respiratory pro- 
cess, as the amount of air inhaled at one inspiration does not contain 
oxygen enough to supply the wants of the organism at the ordinary 
fate of breathing, and is therefore especially distressing to diseased 
(wasted) lungs, whose functions are already abnormally quickened, 
and can not be further stimulated without overstraining their mech- 
anism. 

In the temperate zone, the purest and at the same time most respir- 
able air is found at an elevation of about four thousand feet above 
the level of the sea, an altitude corresponding to the midway ter- 
races of the European Alps and the average summit-regions of our 
Southern Alleghanies. The broad table-lands of the Cumberland 
Range are several hundred feet above the dust-* and-mosquito level. 

* While the treeless plateaus of the Pacific slope are in a chronic state of sand haza- 
nesB. In Southern Colorado, too, every high wind shrouds the mountains in whirls of a 
kind of sand-dust that can be felt under the eyelids and between the teeth. 
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Between the thirty-fourth and thirty-sixth degrees of north latitude 
the elevated plateaus have the further advantage that their climate 
equalizes the contrasts of the season : it mitigates the summer more 
than it aggravates the winter. Southerly winds predominate, and 
melt the snow with the same hreezes that cool the midsummer weeks, 
for in the dog days the Mexican table-lands are considerably cooler 
than our Northern prairie States. In the Alps of North Carolina, 
Tennessee, and Northern Georgia land and labor are so cheap that even 
people of moderate means can build a sanitarium of their own. It has 
been often observed that the moral effect of a residence at a place 
where consumptives congregate is not favorable to the cure of the dis- 
ease ; and, moreover, a private establishment lessens the danger of con- 
tagion. The cheapness of living may be inferred from the fact that 
at the Chalybeate Springs of Benton, Tennessee, where board-ratAes 
vary from fifty to seventy-five cents a day, the visitors from the sur- 
rounding country towns, nevertheless, prefer to board on the co-opera- 
tive plan : the proprietor of a kitchen-garden furnishes vegetables, a 
stock-farmer fresh meat, the owner of a carriage free transportation, 
and every family has a little cottage of its own. Summer-guests 
who come to drink mountain air can build their cabins wherever they 
find a convenient plateau, and contract with the next farmer for 
all the comestibles they may need in addition to their canned pro- 
visions. They can cook at their own fireplace. A log-house can be 
made as airy as any tent, and is out and out more comfortable. A 
rough-hewed porch-roof, projecting like the veranda of a Swiss chalet, 
will keep the cabin both dry and airy ; square holes in the center of 
each waU can serve as windows in fine weather, and during a storm 
can be shut with a sliding-board. Between May and November the 
winds in the Southern Alleghanies come from the south or southwest, 
nine days out of ten, and, in order to get the full benefit of the pure 
air, the house should face one of the thousand promontories of the 
southwestern slope that rises in terraces from the " Piedmont coun- 
ties " of North Carolina and Northern Georgia, with a free horizon to- 
ward the plains of the Gulf -coast. Have the door on the south side, 
and keep it wide open ^11 night, as well as the windows or louvers in the 
opposite wall. If the windows do not reach to the ground, spread 
your bedclothes upon a hurdle-bedstead rather than on the floor, in 
order to enjoy every afflatus of the night-breeze. Night and day one 
can thus breathe mountain airs that have not been tainted by the 
touch of earthly things since they left the pine-forests of the Mexi- 
can Sierras. Every inspiration is a draught from the fountain-head of 
the atmospheric stream. 

There is no need of living on oiled sardines where the brooks are 
full of speckled trout. Those who tmist break the commandment 
of Brahma (and the highland air confers certain immunities), may de- 
vour their humble relatives in the form of wild-turkeys, quails, and 
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opossums ; but the products of the vegetable kingdom are cheap, and 
diversified enough to make up a tolerable menu. Sweet-potatoes at 
twelve cents a peck, string-beans fifteen, green peas twenty-five ; 
strawberries ten cents a quart, roasting-ears a cent a piece, brown 
beans actually a bushel for one dollar — Dalton (Georgia) market-prices. 
" Semi-annual " comestibles in proportion : eggs eight cents a dozen, 
butter twenty cents a pound in mid-winter, and ten cents in summer. 
Milk is a drug in the market ; a good milch-cow can be hired for a 
dollar a month, a cow-boy for two dollars and his board. Whortle- 
berries are sold at five cents a quart, but the pleasure of picking them 
is worth a great deal more. The lamest and weakest can join in that 
sport, for the shrub attains a height of three feet, and thus saves one 
the trouble of stooping. 

About an hour after breakfast the colony (or family) should mus- 
ter for out-door exercise. The choice between the various opportu- 
nities for entertaining work is the only difficulty, for Nature has pro- 
vided them in embarrassing profusion. Expert bee-hunters can find 
four or five hive-trees in a single day. The chestnut-forests of the 
upper ridges are full of squirrels, and with a dog, a sack, and a good 
axe, it is not difficult to catch one alive, and turn it over to the quar- 
termaster of the pet-department. Climbing trees is an exercise that 
brings into action nearly every muscle of the human body, and, like 
the mal de montCy the shudder that seizes the traveler at the brink of 
Alpine precipices, the dizziness that takes away the breathy returns it 
with interest and is a mechanical asthma-cure. Entomologists may 
combine the gratification of their mania with useful exercise by roll- 
ing logs in quest of big-horn beetles. Log-rolling and tumbling rocks 
from the tops of projecting cliffs is the spice of life in the engineer- 
ing enterprises which a campf ul of male North Americans are sure to 
set afloat — as enlarging the entrance of a cave, constructing a graded 
trail to the next spring, to the next wagon-road, or to a favorite look- 
out point. Enterprises of that sort involve a good deal of grubbing 
and chopping, but also many interesting discoveries — geological speci- 
mens, an unknown chrysalis, new varieties of ferns and mosses. As 
the work progresses it becomes a pastime rather than a task, and nov- 
ices feel inclined to agree with engineer Spangenberg, that " with a 
little management a first-class railroad can be built to any point of the 
continent earth." There is no cliff that can not be circumvented or 
terraced. With a slight curve in the road an apparent obstacle can 
be utilized as a bulwark. In fallen trees the removal of a few side- 
branches develops revolving faculties. A pickaxe makes a whole wil- 
derness plastic. 

The summer air of the highlands makes out-door life a luxury, but 
the chief advantage of the plan is this : The stimulus of a pleasant 
pastime enables a man to beguile himself into about ten times as much 
exercise as he could stand in the Turner-hall. The visitors of a hygi- 
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enic gymnasium take their turn at the horizontal bar as they would 
swallow the drags of a public dispensary : they know that it is a 
lesser evil, they know that the road to Styx is the alternative, they in- 
tend to come every day, but the intolerable tedium 'of the crank-work 
exercise soon shakes that resolution. The motive for exertion is too 
abstract ; it lacks the charm of progressiveness and the stimulus of a 
proximate, tangible, and visible purpose. The sham competition of a 
regiment of invalids under the commland of a tum-mctster does not 
much sweeten the bitter broth ; it is still crank-work, minus the club 
of the jailer, and nine out of ten hygienic gymnasts will soon fiiKl or 
make a pretext for discontinuing their visits. How many out of a 
hundred pupils of a young ladies' seminary would dream of perform- 
ing their " callisthenics " at home ? They would as soon walk on all- 
fours, or ride on a dry clothes-line. But arrange a May-day picnic 
in the mountains, and they will beat a kid in climbing up the steepest 
rocks, and swing on wild grape-vines for hours together. 

It is likewise certain that fatigues can be far better borne if the 
body is not encumbered with a surplus of calorific clothes. A pair of 
linen trousers, a flannel hunting-shirt, and a loose necktie, make the 
most hygienic summer dress. In the afternoon remove the necktie 
and roll up the shirt-sleeves : it can do no harm to imbibe fresh air by 
all available means, and let the cutaneous lungs share in the luxury. 
Nor is there any excuse for the wide-spread fallacy that it is dangerous, 
even in the most sweltering nights, to remove the bed-blankets. Kick 
them into the farthest comer if they become too warm, and sleep in 
your shirt and drawers, or under a linen bed-sheet. Half -naked laz- 
zaroni sleep the year round on the stone terrace of the Museo Borbo- 
nico and outlive the asthmatic burghers in their sweat-box dormito- 
ries. The body effects part of its breathing through the pores. Paint- 
ing a man with yellow ochre and copal-varnish would kill him as surely 
as hanging him by the neck. The confined air between the skin of the 
body and a stratum of heavy blankets gets gradually surcharged with 
carbonic acid — ^in warm weather even to the verge of the saturation- 
point. The perspiration is thus forced back upon the body ; and the 
lungs — perhaps already weakened by disease — ^have to do double work. 

Hunters may find it hard to return in time for dinner, and need a 
rallying-signal. One p. m. is a good time for a general shouting- 
match. Wake the echoes of the old mountains ; the spirits of the 
departed Cherokees are tolerant— offer a premium for the loudest and 
ghastliest war-whoop, and depend upon it that no pulmonary disaster 
will spoil the triumph of the victor. Blood-vessels are not ruptured 
in that way, but by sudden movements or abrupt ejaculations, when 
terror or a similar emotion has driven the blood back upon the heart. 
But, while the mind is at ease, and the lungs not strained by a des- 
perate exertion of the pectoral muscles, I would defy a consumptive 
to yell himself into a hsBmorrhage. A vocal effort does not injure 
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the respiratory organs ; on the contrary, it strengthens them. Sta- 
tistics show that lecturing and preaching savants outlive their graphic 
colleagues. In CarroUton, near New Orleans, I knew a hectic old 
Mexican banana-vender who was so short of breath that he had often 
to clutch the legs of his chair in his dire struggles for life-air, and 
who told me that every few days or so he had to hitch up his mar- 
ket-wagon, and bawl out his wares at the top of his voice, and for 
hours together — in order to ease his lungs. Intead of speaking in a 
whisper, consumptives should envy cattle-drivers, whose business gives 
them a plausible pretext for yelling. 

The prejudice against after-dinner speeches is founded upon a more 
valid reason. Rest, mental and physical, is really a prime condition 
of a thorough digestion. Invalids, especially, need a liberal siesta^ 
and a two hours' nap in the shade of a shelving rock can do no harm. 
Long, sultry afternoons, though, are unknown in the highlands, and 
before 3 p. m. the air will again be cool enough for any kind of out- 
door sport. If the spring needs cleaning out, a wheelbarrow full of 
flat rocks from the next creek will turn it into a deep, limpid brunnen, 
where a pail can be filled at a single dip. On sunny days butterfly- 
hunters may bag their game on every mountain-meadow. Grasshop- 
pers can be flushed by the dozen, and make the best bait for brook- 
trout. The rock-benches at the water's edge would invite to a pro- 
longed session if other pastimes were not too tempting and numerous. 
There are raspberries and muscadines in the brake ; farther up the 
woods are strewed with chestnuts, and the collector soon learns to find 
the little dells where they accumulate, like nuggets in the cavities of 
a California gold -creek. 

It is astonishing how work of that sort makes the hours vanish, 
together with many evils which tedium is apt to aggravate : languor, 
spleen, and dull headache. But more wonderful yet is its effect on the 
disorders of the respiratory organs. Under anything like favorable 
circumstances the lungs are, indeed, the most curable part of the 
human body. With every inspiration the balm of pure air can be 
brought into contact with the thousand times thousand air-cells of the 
respiratory apparatus,* and, as we breathe about twenty times per 
minute, the panacea can be applied twenty-seven thousand times in 
twenty-four hours. Every day sixl hundred and eighty cubic feet of 
gaseous food circulates through the lungs of a full-grown man, carry- 
ing nourishment and restoratives to every fiber and enabling it to rid 
itself of its morbid excretions. The rapidity of the remedial process 
has more than once forced upon me the thought, " What persistent out- 
rages against the health laws of Nature must it have required to make 
the lungs the seat of a chronic disease ! " 

♦ " It has been calculated by M. Rouchoux that as many as 17,790 air-cells are grouped 
around each terminal bronchus, and that their total number amounts to not less than 
600,000,000" (Carpenter's ** Physiology," p. 607). 
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The mountain-cure remedies assist Nature only in an indirect way, 
but before the end of the first week the breathing poweb of the asth- 
matic lungs will revive as seeing and hearing awaken after a trance. 
The respiration is still short and quick, but becomes less and less la- 
borious ; the patient need not gasp for air ; his lungs have resumed 
business, and attend to all the details of its functions till it becomes 
entirely automatic. 

ExPECTOBATioN becomcs less frequent ; the source of the affection 
seems to retreat upward, the eputa come from the upper air-passages, 
and without the preliminaries of a worrying cough. Their quantity 
gradually diminishes, and the relief is permanent, while cough-medi- 
cines loosen the phlegm only by increasing its quantum, and discharg- 
ing it with a tide of artificial mucus. 

The NIGHT-SWEATS, too, soou disappear, for they can be cured on 
the similia similibm principle of the homceopathists — ^by day-sweats. 
Put on a flannel shirt, get an old axe and try your luck with a good- 
sized bee-tree, or with the old log that obstructs the traiL Keep a 
tin cup about you, and assist Nature by frequent trips to the spring. 
No matter if you have to change your flannel shirts four times a day ; 
depend upon it that you will not need them at night. The hectio 
fever abates ; the cause has been removed. The sweats as well as the 
fever are induced by a pulmonary inflammation that increases the 
temperature of the body, but can be relieved by giving it a chance to 
eliminate the morbid matter. The four or five quarts of water that 
were excreted in the process of perspiration have circulated through 
every pore of the respiratory organs and depurated them more effect- 
ively in a single day than the repeated doses of a cough-exciting 
nostrum could do in a week. After the return from the mountains to 
the city (not before November, if possible) the occasional recurrence 
of the trouble will generally be limited to the rainy weeks of the first 
month, for the antipyretic influence of cold, clear weather rivals that 
of the perspiration-cure. 

The danger of a h^mobrhagb is generally passed when the ces- 
sation of purulent expectorations proves that the disease has become 
non-progressive, and that the ulcers begin to cicatrize. HemoptyaiSy 
or blood-vomiting, is the only symptom of their disease which is lia- 
ble to shake the characteristic hopefulness of consumptives. It gen- 
erally frightens them considerably ; they are apt to protest against 
out-door proceedings, and speak with bated breath, under the (errone- 
ous) impression that a vocal effort has somehow induced the trouble. 
It can do no harm to humor that disposition ; but keep the patient 
on his legs — lying down flat on the back after a heavy haemorrhage is 
almost sure to bring on a relapse before the end of twenty-four hours. 
For the first three or four hours walk slowly up and down, try to keep 
up a deep and calm respiration, and, if possible, take the first nap in a 
sitting posture — ^propped up with cushions and pillows. At the end 
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of forty-eight hours the danger is past, and out-door exercise may be 
gradually resumed. 

For stubborn dyspncea (want of breath) there is a somewhat 
heroic but almost infallible palliative, though I own that the rationale 
of its efficacy is somewhat undefined — artificial insomnia. Read or 
write as long as that will keep you awake ; after midnight walk up 
and down the room for fear of falling asleep in the chair, and toward 
morning, when drowsiness becomes irresistible, go to bed for a few 
hours, and that they will be passed in peaceful sleep can generally be 
inferred from the circumstance that by that time the dyspnoea has 
disappeared. After the second night's vigils the trouble is not apt to 
recur for a month or so. But, unless the distress is utterly unbearable, 
or the necessity for prompt recuperation very urgent, it is, on the 
whole, better to eschew palliatives and rely on the only permanent 
asthma-cure — the gradual but normal invigoration of the whole system. 

In CHBONic CATABBH — a frcqucut concomitant of a tubercular diath- 
esis — the obstruction of the nasal ducts by accumulated mucus yields 
in a day or two to any exercise that brings into play the muscles of 
the neck, shoulders, and chest, such as shouldering a good-sized log, 
walking bolt-upright with two large pails full of water, or a loaded 
wheelbarrow. A very simple household remedy is a palliative to the 
same effect : hot water applied to the palms of the hands and the 
soles of the feet. It affords immediate though often only temporary 
relief ; for the diathermal influence of the hot- water treatment, as it 
were, dries up, and thus temporarily reduces the mucous accumula- 
tions, while the preferable exercise- cure more gradually but perma- 
nently removes the cause of the trouble. 

The stitch-like pain in the chest is apt to recur with every ca- 
tarrh, and forms, indeed, only an incidental concomitant of tubercular 
consumption. It is a pleuritic affection, and is often entirely wanting 
in cases that end with death by tubercular cachexia. The Calmuck 
Tartars, who defile the air of their family tents with tobacco-smoke 
and suffer the usual consequences, cure pleuritic inflammation by a 
simple method of inunction : viz., by fomenting the nape and chest 
with hot mutton-tallow. When loss of appetite indicates a derange- 
ment of the digestive organs, ointments may be used as a temporary 
substitute for a demulcent diet. 

Dropsical swellings, chronic diarrhoea, with frequent chills, prove 
that the disease has reached the colliquative or hopeless stage of its 
development. But, even under such circumstances, the mountain-cure, 
in the form of moderate exercise in the pure air of a highland sanita- 
rium, will confer at least the negative benefit of saving the patient 
from the horrors preceding the last act of a hospital-tragedy — it will 
insure an anaesthetic conclusion of the disease ; the vital strength will 
ebb away in a painless deliquium. 

But while the vital forces still keep the foe at bay, i. e., before the 
VOL. Tim. — 18 
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symptoms of the decline have assumed the chronic form, before the 
process of digestion becomes utterly deranged, before the impoverish- 
ment of the blood results in dropsy and a livid discoloration of the 
lips, while the patient has intervals of sound sleep and sound appetite, 
and strength enough left to walk a couple of miles — ^there is more than 
an even chance that the disease can be permanently cured. One me- 
mento only of its ravages will remain — ^the acceleration of the breath- 
ing-process whenever the convalescent engages in active exercise. 
But even that inconvenience can be diminished by a system of training 
that will gradually inure the lungs to the strain of the ordinary move- 
ments and exertions of daily life : namely, by walking up-hill (or up- 
stairs) with a load of daily increasing weight. After two months or 
so it will take two scuttles full of coal to produce the panting and 
gasping which used to result from a small pailful of water, and the 
mere weight of the body will seem barely sufficient to indicate the 
difference between a rough mountain-trail and a graded pike-road. 

A few years ago an emaciated Canadian miner came South for his 
health, and located a small placer-claim on the plateau of the " Fort 
Mountain," in Murray County, Georgia. The mountain is a mile high, 
and the up-trip with a few dozen eggs from the next valley farm 
obliged the miner to stop every few minutes to keep his chest from 
bursting, but before the end of the year he was able to make the same 
trip, without a stop, with a bushel-bag full of com-meaL The waste 
from the corrosions of the tubercle-virus can perhaps never be repaired, 
but the healthy tissue of the remaining portion of the lung is suscep- 
tible both of expansion and invigoration. The lungs expand and con- 
tract with the chest. K three sisters marry on the same day — ^the first 
a ferryman, and learns to row a boat ; the second a tailor, and takes to 
tight-lacing ; the third a grocer, and tends his shop — an autopsy would 
show that in twenty years after their separation the f errywoman's 
lungs have grown fifty per cent larger than the shopkeeper's, and fully 
twice as large as the dressmaker's. 

But few consumptives ever outgrow the sensitiveness of their 
lungs, and must beware of contagion, avoid crowded meetings and 
lectures, and rather offend Mrs. Grundy than prolong their visits to a 
catarrh - infected house. Thoroughly healed though reduced lungs 
(reduced often to two thirds of their original size) will perform their 
functions in a sufficient manner for a long series of years. With the 
above-named precautions and a nutritive but strictly non-stimulating 
diet, there is no reason why a convalescent from pulmonary scrofula 
in its most unmistakable form should not enjoy an out-door festi- 
val in honor of his eightieth birthday. It is well known that in the 
deliquium of pulmonary consumption, in the stage of violent haem- 
orrhages and dropsical swellings, the confidence of the patient often 
gives way to gloomy forebodings — ^the harbingers of the long night 
that never fails to cast its shadows before. But this despondency 
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is not more significant than the hopefulness that precedes it. For I 
believe that instiact is right in both cases, and that in the first stages 
of its development consumption is really the most curable of all 
chronic diseases. Chateaubriand, Heinrich Voss, Count Stolberg, Al- 
fieri, Francis Deak, and Dr. Zimmermann, were descended from con- 
sumptive parents, but redeemed their constitutions by traveling and 
out-door exercise, and attained to a more than average longevity. 
Goethe, in his younger years, was subject to hectic fevers, with fre- 
quent haemorrhages, but recovered and died as an octogenarian. 
. A tendency to emaciation, the most characteristic symptom of tu- 
berculosis, generally continues to counteract the normal effects of a lib- 
eral diet, even combined with continence and a tranquil mode of life ; 
but the limitation of that tendency is a sufficient guarantee that the 
disease has become non-progressive. But there is a still surer crite- 
rion : consumptives are generally remarkably fair and smooth skinned. 
The reason is, that the dross of the cachectic system gravitates toward 
the diseased lungs. An East-Indian surgeon found that small-pox can be 
localized by rubbing the chest with croton-oil, and thus concentrating 
the eruption. Pulmonary consumption is a kind of centralized scrof- 
ula. Two hundred years ago, when the cutaneous form of the dis- 
ease was more frequent, surgery was often invoked to remove ulcers 
that threatened to disfigure the patient or destroy his eyesight. The 
approved method was to produce an artificial and larger sore, where it 
could not do so much harm, on the arm, below the chin, or on the 
nape of the neck. The larger sore attracted the morbific matter ; and 
thus healed the smaller one. For cognate reasons, a scrofulous affec- 
tion of the respiratory organs acts, as it were, as a cosmetic. Pimples 
disappear ; boils head at once, and without suppuration ; intemper- 
ance, surfeits, a congenital taint of scrofula, do not affect the color 
of the face ; and (excepting the effect of gross dietetic abuses, which 
ultimately react on the lungs) the cutaneous excretion of such impuri- 
ties is therefore not an unfavorable symptom. For their reappearance 
on the surface of the body proves that the respiratory organs have 
ceased to attract the cachectic humors of the system ; in other words, 
that the tubercle-sores have cicatrized, and the lung-destroying virus 
has been eradicated. 



A GEEMAN YIEW OF THE "DATA OF ETHICS."* 

Br FEIEDEICH VON BAEKENBACH. 

PHILOSOPHICAL thought is tending more and more toward con- 
centrating itself upon problems of physiological as distinguished 
from metaphysical psychology, and to the inquiry after those facts 
which can be ascertained. The best workers in this field are still 
* Translated and abridged for " The Popular Science Monthly" by Thomas Cross. 
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troubled, nevertheless, lest they may lose the connection with the 
sciences, and particularly with that special research and exact calcula- 
tion under the influence of which a happy reaction has made itself 
felt in the various departments of philosophy against the intuitive and 
undisciplined ways of thinking that have characterized many meta- 
physicians. 

As in life all gives place to the question of the highest utility, so 
in science all gives place to pure theoretical interest in enriching our 
knowledge of facts. But, while this may find its justification in the 
history of culture, the problems of the work of culture are no more, 
exhausted thereby than the problems of thought. Philosophy would 
surrender her most important function were she to shirk the solution 
of those problems which she alone can solve. To these problems 
belong, last not least, those of ethics. 

The progress of scientific knowledge in all domains of inquiry is 
the mightiest instrument in aid of the progress of culture. Its influ- 
ence reaches, directly or indirectly, to all human relations, not except- 
ing moral development. Apparent contradictions diminish or disap- 
pear before the macroscopic glance, which, not fixed upon any isolated 
point, takes in the whole range of facts and causes in their mutual 
relations. We are at the same time convinced, even by the considera- 
tion of the educational influence which scientific efforts have acquired 
in all strata of modem society, that all is not done. The gap is visible 
and sensible in philosophy and in life. 

The needs of a great community of thinking men neither seek nor 
find any satisfaction in the dogmas of a positive confession of faith, 
while, for the foundation of a system of practical regulative laws 
and ethical principles, the progress of inductive science does not fur- 
nish all that is needed. A bridge is wanted, which shall establish con- 
nection with active life ; a well-spring of right, from which laws and 
principles can be drawn and distributed. 

According to some philosophers, ethics stands or falls with meta- 
physics. That this is not the case has been proved by the isolated 
achievements in moral philosophy of the disciples of modern positiv- 
ism, and is demonstrated afresh by Herbert Spencer in his " Data of 
Ethics." This author occupies so conspicuous a position among the 
philosophic writers of the century, that the summons to a study of his 
works may well find ample response. 

We may gather, from the preface to his last work, how Herbert 
Spencer, like other founders of great philosophic systems, esteems the 
importance of ethics. " This last part of the task it is to which I re- 
gard all the preceding parts as subsidiary." From the beginning of 
his philosophical activity this was the " last goal," the object to which 
all efforts were preparatory — to find a scientific basis for the principles 
of good and tad in action. 

" Now that moral injunctions are losing the authority given by 



Digitized by 



Google 



A GERMAN VIEW OF THE ''DATA OF ETHICS^ 197 

their supposed sacred origin, the secularization of morals is becoming 
imperative. Few things can happen more disastrous than the decay 
and death of a regulative system no longer fit, before another and bet- 
ter regulative system has grown up to replace it." For this reason, 
Herbert Spencer has sought to fill the gap caused by the disappear- 
ance of the code of supernatural ethics, by a code of natural ethics. 

The vacuum is before us, while some consider the filling of it super- 
fluous and others impossible. Herbert Spencer believes that it can 
and must be filled. High above all problems of cultural and scientific 
. endeavor he places that of the foundation of scientific ethics. 

It is presumed, in the conception of ethics, that it shall establish 
the " ought." Unlike other moral systems, scientific ethics deals with 
the establishment of the practicable " ought '* ; not with duties in 
abstractor but with duties which can be performed. For, " by associa- 
tion with rules which can not be obeyed, rules that can be obeyed 
lose their authority." Here the critical point of view is established 
whence scientific ethics must prove the conclusions of moral philoso- 
phers upon their merits. 

Throughout the " Synthetic Philosophy," which will be closed by 
the " Principles of Ethics," of which the " Data of Ethics " forms the 
first part, the fundamental principles of modem evolution are enlisted 
for the solution of biological, sociological, and psychological ques- 
tions, to such an extent that this philosophy may be described as a 
distinct branch of the philosophy of evolution. No system of natural 
philosophy has, with equal consecutiveness and completeness, adapted 
the achievements and the hypotheses of modem natural science to the 
construction of a philosophy on a scientific foundation. 

Herbert Spencer's " First Principles " serve as an introduction to 
this philosophy, and define the stand-point from which the author sur- 
veys the whole range of philosophical inquiry. This work undertakes 
the experiment of a universal application of the fundamental laws and 
hypotheses of natural science, at the same time generalizing the prin- 
ciple of evolution, and making it the one great underlying principle. 
It takes up the work of critical philosophy, defining the limits of the 
knowable and the unknowable. It attempts the only possible recon- 
ciliation between religion and science, by pointing to their common, 
final resting-place in the absolute. The works included in the " Syn- 
thetic Philosophy " form parts of a great system held together by the 
principle of evolution ; displaying stupendous learning, and a rare uni- 
versality of scientific culture, entitling their author to a place, mutatis 
mutandis^ beside Aristotle himself. These comprehensive writings 
afford, even to those who can not accept their underlying principles, 
a plenitude of instruction. 

As to the statement of the problem in general form, serious differ- 
ence of opinion is hardly possible. For every school and from every 
stand-point, ethics is a regulative discipline ; not laws of the actual, 
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but laws of the " ought '* ; not laws of conduct in general, but of con- 
duct of a certain kind. As logic establishes the regulative laws and 
postulates of scientific knowledge, ethics establishes the regulatiye 
principles of moral life. 

The stand-point assumed by the author, in dealing with evolution, 
serves also in ethics. It appears to him evident that, from indifferent 
actions to actions which are good or bad, the transition is quite grad- 
ual. In ethics, as in evolution, the higher development must be ex- 
plained by the lower. The study of ethical problems presupposes the 
study of human action as a whole, and this again presupposes that of 
the actions of living beings in general The study of the evolution of 
action forms the preparation for ethics. ' 

It is shown, in the first place, that "higher organic development 
is accompanied by more highly developed action." The latter is 
"an improving adjustment of actions to ends, such as furthers the 
prolongation of life, such as furthers an increased amount of life.'* 
Action adapts itself more and more to self and race maintenance ; and 
here also the general evolutionary principle is applicable. "Race- 
maintaining conduct, like self -maintaining conduct, arises gradually 
out of that which can not be called conduct; adjusted actions are 
preceded by unadjusted ones.*' 

In treating of good and bad conduct, Herbert Spencer, in the first 
place, endeavors to establish the meaning of the terms " good '* and 
"bad." Actions properly adapted to ends are good, and actions not 
so adapted are evil, both these definitions being taken in a relative 
sense only. Good conduct is identical with the most highly devel- 
oped conduct, which " simultaneously achieves the greatest totality of 
life in self, in offspring, and in our fellow-men." 

Pessimistic verdicts upon the value of life are combated by the 
author with all the might of his intellect, as standing in harsh contra- 
diction to every paragraph of the unwritten moral code of humanity. 
He leans toward a limited optimism. He rightly urges that pessi- 
mists and optimists agree on one point. Both " assume it to be self- 
evident that life is good or bad according as it does, or does not, 
bring a surplus of agreeable feeling. . . . Each makes the kind of 
sentiency which accompanies life the test.'* 

A general consideration of the conflicting views of life brings the 
author to the conclusion that the good, on the whole, is that which 
causes pleasure ; that our ideas of good and evil arise from the cer- 
tainty or probability that the same will call forth, somewhere or some 
time, pleasure or suffering. 

Not man as an individual, independent of social relations, of family, 
people, state, society ; not man or humanity in the abstract ; but man 
in society, the social individual, the member of the social union, is the 
subject for whose moral action, for the adaptations of whose conduct 
to the highest aims of social life, it is the business of scientific ethics 
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to establish normal principles. It was, therefore, necessary to loosen 
the bonds which had bound ethics to unscientific propositions and 
dogmas of traditional transcendentalism, and to establish its scientific 
character by a union with the foundations of our scientific knowledge. 
This, in brief, is the programme for the reform of ethics, or, rather, 
for its establishment on a new basis. The unscientific methods em- 
ployed by ethical writers are sharply criticised ; the logical propositions 
upon which the foundation of scientific ethics depends are clearly 
stated ; and the false premises exposed which render all scientific pro- 
cedure impossible. 

In the exposition of the relativity of suffering and enjoyment, and 
in the sections on '' Egoism versus Altruism " and '' Altruism verstM 
Egoism," the author grapples with the fundamental problems of an- 
thropological ethics. The priority of egoism is convincingly set forth, 
the spontaneous origin of pure altruism, and the interdependence and 
complementary relations of both principles ; while the one-sided as- 
sertions and demands of their respective champions are refuted. The 
final reconciliation of egoism and altruism is inferred from evolution, 
from which the author also reaches that conciliatory and compromising 
position which enables him to reconcile many seemingly contradictory 
phenomena. 

Evolutionary morals are wholly hedonistic. The happiness-giving 
is the good ; and it is owing to theological and political influences 
alone that mankind overlook this truth. The idea and the desire of 
happiness, of perfect well-being, necessarily mark the character of 
good conduct. Moral life is a series of compromises between egoism 
and altruism. All other moral principles derive their conditional 
justification from this first principle of human action, which is charac- 
terized by Kant as the negation of all morality. The idea of perfecti- 
bility is tried by the same standard, and we are reminded that capacity 
for the reception of happiness is the highest proof of the perfectibility 
of human nature. Aristotle, who recognized happiness as the highest 
aim of human endeavor, took a step out of his way when he " sought 
to define happiness by the aid of the word * virtue,' instead of defining 
virtue by the aid of the word ' happiness.' " Hence it must be con- 
ceded that "the conception of virtue can not be separated from the 
conception of happiness-producing conduct ; and that, as this holds of 
all the virtues, however otherwise unlike, it is from their conducive- 
ness, to happiness that they come to be classed as virtues." 

The welfare of society as a whole is regarded as the first problem, 
but not as the final object, being preparatory to the furthering of indi- 
vidual life and welfare, which is to be compassed by the fostering of 
social interests. The subjection of personal to social welfare is re- 
garded as a temporary consequence of the existence of antagonistic 
societies ; and, when the social aggregate, arrived at a certain ele- 
vation of development, shall no longer be in danger, the welfare 
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of individuals will be the object. Individual happiness has the last 
word. 

In the " System of Synthetic Philosophy," evolution is the univer- 
sal world-law, the law of laws, dispensing with all need of stem com- 
mandments of revealed religion and theological morality. The evo- 
lution of human nature and society brings with itself this, that human 
conduct becomes better and better adapted to individual and social 
aims ; that good conduct (adapted to the preservation of the race) 
gradually overpowers bad conduct (unadapted to self and race main- 
tenance) in that struggle for existence in which morality and virtue 
have on their side every advantage. As the fitter organism survives 
the less fit, so must moral conduct in the natural course of things 
gain the upper hand, and immoral conduct tend more and more to- 
ward extinction. Thus, according to inmiutable laws, higher forms 
of conduct must be evolved from the original conduct of man in his 
lower estate, as higher organisms are evolved from lower. Changes 
such as have taken place in the course of civilization will take place 
again. The want of faith in a further like development, whereby 
man's nature will be brought into harmony with his condition, is only 
one of the innumerable proofs of an inadequate knowledge of causal- 
ity ; and he who has learned to put aside primitive dogma? and primi- 
tive ways of looking at things, and who has appropriated those modes 
of thought which science produces, can not believe that the " whole- 
some working Force " which has hitherto so changed all forms of life 
according to the altered requirements of their being, will not continue 
to operate in the same direction. 

Ethical evolution affords an imposing outlook for the future of 
mankind. Man does not waver, like Hercules, between virtue and 
happiness. He is spared all pain of choice. Virtue and happiness are 
the one inseparable goal which he approaches with steady advance. 
Nature herself leads him on, and he has in his own nature the assur- 
ance of victory. Ceaselessly bent upon his own advancement, rest- 
lessly at work improving the conditions of his existence, he at the 
same time nourishes his moral life. No moral law opposes the im- 
pulses to this advance. No antinomy between moral and natural law 
needs solution, no strife between moral and sensual impulses need be 
decided. Always and everywhere an aspiration, a goal. No subjec- 
tion of the ego to a law which commands without regard to weal or 
woe, no sacrifice of individual claims, no giving up of self at the bid- 
ding of an absolute moral law. Development is never interrupted. 
In ceaseless progress it approaches the goal — ^the greatest sum of well- 
being. The rigoristic " Thou canst, for thou oughtst," has no place 
here. Guidance is enough, compulsion is not needed. 

This ethics is confessedly utilitarian, before all things a higher 
form of utilitarianism ; but no raw materialist philosophy of useful- 
ness, addressing itself to brutal egoism, to sensual enjoyment, to the 
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worship of material wealth, to the thirst for riches and power at the 
expense of others. Whatever furthers development and brings its 
goal nearer, is useful ; and the goal of development lies in a fair and 
distant future, whose outline the philosopher thinks he sees. The 
highest aim, to which all others are subsidiary, to which the strivings 
of the best are directed, is a moral order of life corresponding to the 
noblest longings of reason, of the most highly developed man in the 
most highly developed society. Such a system appeals to that en- 
nobled and enlightened utilitarianism which constitutes the longing 
after ideal possessions — ^the condition of the highest welfare of man. 

The rigorism of other moral systems has no place in the ethics of 
evolution. Its moral law is not like that of Kant, sublimely above all 
connection with natural impulses and inclinations, nor does it consti- 
tute moral life a continuous battle against desires which aim at the 
furthering of individual happiness. ** Great mischief has been done 
by the repellent aspect habitually given to moral rule by its exposi- 
tors, and immense benefits are to be anticipated from presenting moral 
rule under that attractive aspect which it has when undistorted by 
superstition and asceticism. If a father, sternly enforcing numerous 
commands, some needful and some needless, adds to his severe con- 
trol a behavior wholly unsympathetic ; if his children have to take 
their pleasure by stealth, or, when timidly looking up from their play, 
ever meet a cold glance, or more frequently a frown — ^his government 
will inevitably be disliked, if not hated ; and the aim will be to evade 
it as much as possible. Contrariwise, a father who, equally firm in 
maintaining restraints needful for the well-being of his children or 
the well-being of other persons, not only avoids needless restraints, 
but, giving his sanction to all legitimate gratifications and providing 
the means for them, looks on at their gambols with an approving 
smile, can scarcely fail to gain an influence which, no less efficient for 
the time being, will also be permanently efficient. The controls of 
two such fathers symbolize the controls of morality as it is and moral- 
ity as it should be." 

This comparison, however, does not hold good of all forms of rig- 
orism. Kant's moral law knows neither inclination nor disinclina- 
tion. It neither attracts by rewards nor terrifies by punishments. It 
is neither the father who adds unsympathetic bearing to stern super- 
vision, nor the father who helps the enjoyment of his children and 
watches their games. It is sublime above all traffic with the inclina- 
tions. And it may still be asked whether Kant was '* so far from the 
track of truth '* when he sought the ethical criterion in the law-abiding, 
duty-abiding sentiment, and maintained the supremacy of that senti- 
ment with that enthusiasm which inspired his famous apostrophe to 
duty : " Duty, thou sublime, thou lofty name ; which embracest with- 
in thee naught beloved bringing flattery ; commanding submission, 
though threatening nothing to riiove the will, but only setting up a 
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law which of itself finds entry into the breast, and wins for itself un- 
willing reverence, if not always obedience ; before which all desires 
are dumb, even should they work against it in secret. What origin 
is worthy of thee, and where shall I seek the roots of thy noble de- 
scent, which proudly spurns all kinship with the desires ? " 

But, if we accept the system of Herbert Spencer, the rigoristic 
conception of Elant appears superfluous and even injurious. The doc- 
trine of natural development affords a glimpse of the promised land, 
of a future wherein virtue and happiness will mean the same thing, 
wherein no antagonism will be conceivable between duty and inclina- 
tion. No ethics can cheer us to unresting strife by a nobler goal, none 
can hold out a sublimer prospect. A beautiful faith is that in the 
upward movement of humanity. It renders easy the battles, the dan- 
gers, the countless sacrifices, which lie in the way. 

But, notwithstanding the merits of the work under consideration, 
in certain principal utterances, and in its distinguished contributions 
to relative ethics, the fundamental principle of absolute ethics, the 
ethical criterion of action, appears to belong as yet to the number of 
those problems most needing solution. The last word is not yet 
spoken ; but the results placed in our possession so far, justify the as- 
sumption that the evolutionary system of Herbert Spencer will mate- 
rially assist the thorough reform of ethics, by its critical and positive 
preparatory work. 



COST OF LIFE.* 

By JOHN PRATT. 

"^^rOTHING SO forcibly strikes the attentive observer of natural 
-LN phenomena as the prodigal expenditure of force and matter — 
the immense over-supply of seed ; the enormous waste of sun-force in 
irrigation ; the incalculable power, never to be utilized, represented in 
tidal action, and in atmospheric, oceanic, and river currents. If we 
extend our observation to the solar system and the inconceivable spaces 
intervening between that and the neighboring systems, the imagination 
fails to grasp the relation between the force that is utilized and that 
which is wasted. A million carried to the tenth power as a multiple, 
would fail to represent the waste of natural forces, as compared with 
the rudest Newcomen pumping-engine of the earliest type. This is 
familiar science, yet the expansion of the idea may present some 
points of novelty. 

It is obvious that the whole system of planets, representing so 
many minute points in space, receive only an almost infinitesimally 
small proportion of the light and heat evolved by the sun. Some 
physicists are fond of giving the exact figures, but this is presenting 
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the inconceivable. Siemens has made a very unsatisfactory effort to 
show that the force is conserved. He has made but few converts to 
his theory. It is the purpose of this monograph merely to expand the 
received idea of Waste, by showing that the recipients of the prodigal 
bounty of the great giver of all good in our solar system — ^the sun — 
are far fewer than is usually supposed. 

Before the spectroscope taught us that the reign of chemism is co- 
extensive with that of physics, many conjectures were indulged in by 
astronomers as to the inhabitability of the planets in general. It was 
taken for granted that there was probably an endless variety in the 
forms, composition, and even original substance of matter. Vegeta- 
tion and animalism probably assumed wonderful shapes, and were 
capable of existing amid conditions not only altogether different from 
the terrestrial, but altogether incompatible with life on this earth. 
This conception, unphilosophical a priori, and indirectly the fruit of 
the wonder-instinct and that bias inherited, according to Comte, from 
the theological rkgimey has been swept away, and the reign of law 
extended to the mystic dream-lands of the universe. No thinker so 
loosely hinged now as to imagine life without a certain degree of 
heat, light, and without oxygen, hydrogen, carbon, and all the chemi- 
cal elements, and that too in protean forms. Nay, more, the forms and 
succession of life must be, wherever found, substantially such as we 
are familiar with. If Venus has human inhabitants, they are not one- 
eyed Cyclops, nor does vegetation bury its leaves in the ground and 
spread its roots in the air. Organs, and functions, and instinct are 
there also, subject to the grand laws of selection and development. 
Further, the absence of conditions essential to the sustenance of life 
on our globe would be equally fatal in any other. This brings up 
the question in hand — ^the scarcity, as a part of the problem of the 
cost, of life. 

What planets are inhabited ? Let us begin with the giant worlds 
on the verge of the system. In the first place, as might have been 
conjectured even before the revelations of the spectroscope, from their 
great volume of light as compared with their distances from the sun, 
all of these great bodies are self-luminous. They are at least incandes- 
cent, and doubtless Jupiter and Saturn are in a fluid, perhaps gaseous 
state. There can not be the slightest doubt that they are no more fit 
for life than the sun itself. Will they ever become the habitations of 
living things ? Ignoring their distance from the sun, which to an in- 
habitant of Saturn would have about the apparent magnitude that 
Jupiter has to us, there are other considerations which set that ques- 
tion at rest. 

The volume of Jupiter, for example, is about 1,280, Saturn 991, 
Uranus 80, times that of the Earth. The density of Jupiter being 
about 1*40 and that of the Earth 5*48, it follows that the attraction 
exerted by Jupiter is, roughly, 300 times that of the Earth. A man 
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who weighs 150 pounds on the Earth, if transported to Jupiter, would 
shake the ground with a ponderous tread of 45,000 pounds, or 22^ 
tons I His own weight would at once crush him into a mere pulp. A 
hickory-nut, falling from a hough, would crash through him like a 
Mini^-ball. Again, water would weigh fifteen times as much as quick- 
silver. A moderate wave would shiver to atoms the strongest iron- 
clad, a rivulet would quickly form canons miles deep, and ordinary 
hailstones would destroy every living thing. If we suppose the exist- 
ence of an atmosphere, even no more profound than our own, its weight 
would be a third that of water, and its pressure 4,500 pounds to the 
square inch — sufficient to crush a rhinoceros or the boiler of a steam- 
engine. In motion, as a moderate breeze, it would sweep away not 
only every work of man, but the very hills and mountains. The same 
condition, in less degree, may be predicated of the lesser of the giant 
planets, and Jupiter is only selected as the most striking example. 

Putting aside the hundreds of known, and the thousands and millions 
of unknown asteroids, as obviously unfit for life, let us next consider 
the case of Mars. The relative mass of Mars being only about -^ that 
of the Earth, it follows, as a necessary consequence of the laws of gravi- 
tation, that our typical man would only weigh about 2J pounds on the 
surface of that planet. Individual locomotion would be wonderfully 
facilitated, but its conditions would be reversed. The familiar dream 
of flying by a mere upward movement of the limbs might easily be 
realized in Mars, but an 80-ton locomotive would not propel a train of 
empty cars, and mechanical work of all kinds would be practically im- 
possible. Niagara Falls, in such a planet, with water approximating 
the weight of air, would scarcely furnish power for a mill. A rifle- 
ball might be caught in the hand without harm. It is obvious that, 
with an atmosphere of the density of our own, animal and vegetable 
life, and every artificial work, representing so many structures of gos- 
samer, would disappear like magic at the first breeze. But no such 
atmosphere as ours is possible with Mars. ' Even supposing it to equal 
our own in altitude, its pressure would be only about one fourth of a 
pound to the inch. Life is impossible in such an atmosphere, as is 
shown by a far less tenuity at the summits of lofty mountains. But, 
even if gravitation were not deficient, the distance of Mars from the 
sun entitles him to considerably less than half our supply of light and 
heat ; a disadvantage immensely aggravated by his very eccentric 
orbit. Croll has shown how the shifting eccentricity of the earth's 
orbit, by adding three weeks to the duration of winter, brought about 
the glacial epochs, and covered nearly the whole earth with ice at 
various eras. Conceive, then, the thermometer in the Martial torrid 
regions touching 50°, and that even imder the hypothesis, rendered 
impossible by the very laws of gravitation, of an atmosphere as dense 
as our own ! Nothing can be more certain than that there is no liquid 
in Mars, and no life. 
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The same set of conditions, in exaggerated degree, exist in the 
minor superior planets, Ceres, Pallas, Juno, etc., while the asteroids 
are as much out of the question as the comets and meteors. In regard 
to the Jovian and Satumian satellites, only probable conjecture can be 
indulged. We do not know with suflBlcient accuracy the degree of 
heat and light received from their primaries, to judge of those condi- 
tions, but all the obstacles flowing out of deficient gravitation predi- 
cated of Mars exist in equal degree in these satellites, the largest of 
which is inferior tq Mars in dimensions. 

In regard to our own moon much more definite information is ac- 
cessible, though little need be said of its present life-conditions. Its 
bi-monthly axial revolution, its long, more than torrid day and ant- 
arctic night render it unnecessary to consider the question. But the 
mass of this satellite being about a third less than even that of Mars, 
interposes, and has ever interposed, the same everlasting mechanical 
obstacles to life there as in Mars. Atmosphere the moon may once 
have possessed, but it must always have been insufficient for life, in- 
sufficient to secure the stability of water, which, even if it continued 
in a liquid condition, would be swept — so light was it — in vast tides 
over the highest mountains. For the rest, if there be a man in the 
moon, it is interesting to know that he weighs less than two pounds, 
and can jump a mile, more or less. 

Mercury, with a temperature of boiling water in the frigid zones 
and red-hot iron at the equator, may be a good place for a Calvinist 
to send his wicked neighbor, in imagination, but it can not be placed 
among the list of inhabited worlds. At last, then, out of all the vast, 
the countless myriads of circling orbs that do homage to our sun, 
only two remain to be considered — ^the Earth and Venus. 

Venus, although too near the sun to render it likely that her trop- 
ical regions are habitable by man, is, so far as can be judged from her 
general physical condition, by no means destitute of life. If there be 
truth in the nebular hypothesis, Venus is younger than the Earth, and 
is therefore perhaps not evolutionized as to the highest forms. As to 
this, speculation would be little better than conjecture. Enough, that 
of Venus it can not be said, as of the other planets, with a certitude 
derived from the exact sciences, that there is no life in her. 

The insignificant little globe called the Earth furnishes the only 
assurance of the higher forms of life, and, with the one exception of a 
globe even less than ours, of life in any stage of evolution. The Earth 
is not the millionth part of the known matter of our system, and, com- 
pared with the space occupied by that system, is far more insignificant 
than the smallest fleck of foam in the ocean. This tiny island in space 
does indeed teem with life ; but, if this life were distributed equally 
through the space given to its production, thousands of miles would 
intervene between every individual form. 

So much for the space and energy expended in the evolution of 
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vitaKty. The same immense expenditure, the isame apparent dispropor- 
tion discloses itself when we consider the time that has been consumed 
in the process. Here we are again confronted by figures approximat- 
ing eternity. Life has existed on the Earth millions of years, and 
mammalian life hundreds of thousands of years. Yet such periods are 
insignificant in comparison with the cosmogony of the planets. The 
duration of the highest order of life, under the refined conditions of 
a high type of civilization, is but of yesterday comparatively, but it 
has taken so enormous a period to ripen that we can no more conceive 
of it than of eternity. A space so vast that it is a tedious journey for 
light to traverse, and a lapse of time so great that a snail might have 
made the circuit with ease in the morning of it, have been necessary to 
give birth to one Shakespeare ! All this space, and all this time, and 
all this immortal energy have as yet barely sufBlced to develop a few 
organisms capable of a glimmering comprehension of the forces which 
have evolved them. All the rest, if the accepted theories of gravita- 
tion and light and heat are not wholly illusory or misunderstood, is 
waste space, waste matter, waste energy. Life is far more rare and 
far more costly in our solar system than diamonds in the earth. 

But why not ? Space is boimdless, matter is infinite in quantity, 
and time is limitless, past and to come. Where the treasure is ex- 
haustless, the question of cost is only interesting from a speculative 
point of view. This as regards the past. 

One of the elements of cost — time — ^has an interesting bearing on 
the future of the universe. Some scientists have of late indulged in 
presages more despondent than philosophical. According to this 
school, the dissipation of energy into space will finally result in the 
death of matter. Matter, being indestructible, will exist forever, but 
its soul will perish ; first the vital form, then electricity, light, and 
heat, and finally even atomic vibration — leaving all cosmic bodies 
mere cadavers, like the terrestrial moon. This view has been com- 
bated by special theories, like that of Siemens, but not with great 
success. But there is a large aspect of the question which, though it 
seems to have escaped the attention of thinkers, at once sets it at rest, 
and demonstrates that energy and life are immortal. Bacon says of 
eternal duration, that, dividing it into past and future, it is of no con- 
sequence where we draw the line ; a billion years ago, or a billion 
years hence, or the present, the two parts are still equal to each other 
and to the whole ; thus contradicting all the laws of quantity. If 
this be a paradox, it has the peculiarity of being irrefutable, since it is 
impossible to conceive of any greater eternity than either the past or 
the future. Assuredly it can not be maintained that the future eter- 
nity is greater than the past. Assuming, then, this postulate, and that 
energy in all phases has been eternal in the past, it follows, with a 
force that commands unhesitating assent, that it will be eternal in 
the future. Whatever is, has been ; whatever will be, has been. En- 
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ergy has had one eternity in which to dissipate itself.- What one 
eternity has not sufficed to bring about, will never be consummated. 
It may be interesting, but it is not essential to the demonstration, to 
investigate the method by which energy dissipated becomes once more 
potential Perhaps the most tenable theory is, that it will be accom- 
plished by the collision of dead worlds with each other, and the re- 
sulting mechanical evolution of light and heat. According to this 
view, attraction is the grand reservoir of the generic energy of the 
universe, on which all matter may draw when its differentiated force 
has been dissipated. But, be this as it may, the fruitful union of mat- 
ter and energy in the infinite past is a stable guarantee that they will 
never be divorced. 



ON SCIENCE-TEACHING IN THE PUBLIC SCHOOLS.* 

THE repeated appointment, by this body, in successive years, of 
committees to look into the scientific education of the public 
schools, must be taken as showing that such an inquiry i§ regarded 
as both legitimate and important. Yet the duties of such a commit- 
tee have not been defined by the Association, nor have any of our pred- 
ecessors opened the way to a consideration of the subject. It was 
probably expected that we would furnish a digest of information from 
many quarters, as to what sciences are taught in the public schools, 
with what facilities, and to what extent ; accompanied by such recom- 
mendations regarding the increase of scientific studies as the results 
might suggest. But our course has not proved to be so clear. We 
have been arrested at the outset by a question of the quality of the 
science-teaching in these schools which demands the first consideration. 
There are certain radical deficiencies in current science-teaching, the 
nature and extent of which must be understood before any measures 
of practical improvement can be intelligently taken up. We shall here 
confine ourselves to this preliminary inquiry. 

The investigation has interest from the immense extent and rap- 
idly increasing influence of the American public schools. There are 
now nearly a hundred and fifty thousand of these schools, supported 
at an annual expense of probably seventy or eighty million dollars. 
Maintained by State authority, they are firmly established in the re» 
spect and confidence of the community. Under the influence of nor- 
mal schools, teachers* institutes, systematic superintendence, school 
boards, regulative legislation, and an extensive literature devoted spe- 

* Preliminarj report of the committee^ appointed at the Saratoga meeting of the 
American Association for the Advancement of Science, on '^ Science-Teaching in the Pub- 
lic Schools,** read at the Boston meeting, in August, 1S80, and published in the '* Trans- 
actions ** of the Association. 
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cially to education, they have become organized into a system which 
is gradually growing settled and unified in its methods. With un- 
bounded means and unlimited authority, these schools have undertaken 
to form the mental habits of the great mass of the youth of this coun- 
try. They prescribe the subjects of study, the modes of study, and 
the extent and duration of studies for all the pupils that come under 
their charge. The sphere of their operations is, moreover, steadily 
extending. They are everywhere encroaching upon the province 
of higher education, everywhere trenching upon private schools, and 
diminishing the interest in home education. 

It may be assumed that the time has fully come when this system 
must be measured by the standards of science, and approved or con- 
demned by the degree of its conformity to what these standards re- 
quire. Science has become in modem times the great agency of 
human amelioration, the triumphs of which are seen on every hand and 
felt in all experience. Grave subjects are brought successively under 
its renovating and reconstructive influence ; and latest and most im- 
portant among them is the subject of education. Our inquiry now is 
how far the public-school system has availed itself of the valuable aid 
that science offers in the proper cultivation of the ndnds of the 
young. 

The interest and necessity of such an investigation will hardly be 
denied ; but there may be a query as to its relevancy to the appropri- 
ate work of this society. The making of science popular was not 
among the objects for which our Association was formed. Not that 
its founders were unmindful of the importance of widely diffusing the 
results of research ; but they recognized that the interests of science 
are so vast as to be only efficiently promoted by division of labor. 
Under the operation of this principle it was made the distinctive pur- 
pose of the Association to contribute to the extension of original sci- 
ence by the discovery of new scientific truth, leaving its dissemina- 
tion to the schools, the press, and the various agencies of public 
enlightenment. Nor does your committee understand that it is now 
proposed to depart from this policy ; for the inquiry before us is really 
most pertinent to our special objects. It certainly can not be a mat- 
ter of indifference to this body, from its own point of view, how sci- 
ence is dealt with in the great system of schools which has undertaken 
the task of molding the youthful mind of the country. We aim to 
^vance science by the promotion of original investigation, which de- 
pends upon men prepared for the work. Do the schools of the nation, 
by their modes of scientific study, favor or hinder this object ? Do 
they foster the early mental tendencies that lead to original thought ; 
or do they thwart and repress them ? We have an imdoubted con- 
cern in this matter, and it is, moreover, strictly identical with that of 
the community at large ; for there can be no better test than this of 
the real character of the school system. When we ask whether a mode 
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of teaching and a manner of study are calculated to awaken the spirit 
of inquiry, to cultivate the habit of investigation, and rouse independ- 
dent thought, our question goes to the root of all true education. 

All sciences are the products of a method of thinking, and it is 
that method which concerns us when we propose to regard it as a 
means of mental cultivation. Science is an outgrowth of common 
knowledge, and the scientific method is but a development of the 
ordinary processes of thought that are employed by everybody. The 
common knowledge of people is imperfect because their observations 
are vague and loose, their reasoning hasty and careless, their minds 
warped by prejudice and deadened by credulity, and because they 
find it easier to invent fanciful explanations of things than to discover 
the real ones. For thousands of years the knowledge of nature was 
rude and stationary because the habits of thought were so defective. 
But, with a growing desire to understand how the world around is 
constituted, men improved their processes of thinking. They began, 
and were compelled to begin, by questioning accepted facts, and 
doubting current theories. The first step was one of self-assertion, 
implying that degree of mental independence which led men to think 
for themselves. They learned to make their own observations and to 
trust them against authority. It was found, as a first and indispen- 
sable condition of gaining clear ideas, that the mind must be occupied 
directly with the subject to be investigated. In this way scientific 
inquiry at length grew into a method of forming judgments which 
was characterized by the most vigilant and disciplined precautions 
against error. Of the mental processes involved in research it is un- 
necessary here to speak ; we are only concerned to know that the sci- 
entific method is simply a systematic exercise in truth-seeking, and is 
the only mode of using the human mind when it is desired to attain 
the most accurate and perfect form of knowledge. The whole body 
of modern scientific truth, disclosing the order of Nature and guiding 
the development of civilization, must be taken as an attestation of the 
yalidity of the scientific method of thought by which these results 
have been established. We here get rid of all cramping limitations. 
The scientific method is applicable to all subjects whatever that in- 
volve constancy of relations, causes and effects, and conform to the 
operation of law. It is applicable wherever evidence is to be weighed, 
error got rid of, facts determined, and principles established. Our 
public schools, unhappily, make but little use of this method in the 
work of mental cultivation, and we shall find some explanation of this 
by referring to the way they grew up. 

The American public-school system originated in the theory that 
the State owes to every child the rudiments of a common education, 
or an elementary knowledge of reading, writing, and arithmetic, as im- 
plements of after mental improvement. But it was early found difficult 
to separate this primary use of tools from the acquisition of knowledge. 
VOL. xxni. — 14 
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Mr. Everett said, " I will thank any person to show why it is expedient 
and beneficial in the community to make public provision for teach- 
ing the elements of learning, and not expedient or beneficial to make 
similar provision to aid the learner's progress toward the mastery of 
the most difficult branches of science and the choicest refinements of lit- 
erature." Under the influence of such considerations the rudimentary 
studies rapidly developed into courses of study embracing a variety 
of subjects. This led to the systematizing of instruction and the 
grading of schools, so that in nearly all the towns of the United States 
the public schools have been divided into primaries for the younger 
pupils and grammar-schools for older pupils ; while within twenty- 
five years a third grade has arisen known as the high-schools for the 
most advanced students. In each division there are sub-grades, and^ 
wherever improvements in public-school education are attempted, the 
principle of gradation is fundamental. So essential is it considered, 
that no aid is granted from the Peabody fund except to graded 
schools. As regards the plan of studies adopted, there was no guiding 
principle. All sorts of subjects, and these for aU sorts of reasons, were 
taken up, and among them the sciences which are now regular parts 
of public-school study. Classes are formed in physics, chemistry, 
mineralogy, geology, physiology, botany, and zoSlogy. There are 
text-books upon all these branches, graded to the varying capacities 
of learners. Teachers prepare in them, and in many cases apparatus 
is provided, and there are lectures with experiments, specimens, maps, 
and charts for illustrations. 

The old ideal of a school is a place where knowledge is got from 
books by the help of teachers, and our public-school system grew np 
in conformity with this ideal. The early effect of grading was to fix 
and consolidate imperfect methods. The sciences were assimilated to 
the old practice, and the science- teaching falls short at just the points 
where it was inevitable that it should fall short. The methods of 
school-teaching, and the habits of the teachers, had grown rigid under 
the rigime of book-studies. As a consequence the science-teaching in 
the public schools is generally carried on by instruction. Through 
books and teachers the pupil is filled up with information in regard to 
Bcience. Its facts and principles are explained as far as possible, and 
then left in the memory with his other school acquisitions. He learns 
the sciences much as he learns geography and history. Only in a 
few exceptional schools is he put to any direct mental work upon the 
fiubject-matter of science, or taught to think for himself. 

As thus treated the sciences have but little value in education. 
They fall below other studies as means of mental cultivation. Arith- 
metic rouses mental reaction. The rational study of language, by 
analytical and constructive tasks and the mastery of principles, 
strengthens the mental processes ; but the sciences are not employed 
to train the faculties in the various ways to which they are severally 
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adapted. They are not made the means of cultivating the observing 
powers, stimulating inquiry, exercising the judgment in weighing evi- 
dence, nor of forming original and independent habits of thought. 
The pupil does not know the subjects he professes to study by actual 
acquaintance with the facts, and he therefore becomes a mere passive 
accumulator of second-hand statements. But it is the first require- 
ment of the sci^itific method, alike in education and in research, that 
the mind shall exercise its activity directly upon the subject-matter 
of study. Otherwise scientific knowledge is an illusion and a cheat. 
As science is commonly pursued in book descriptions, the learners can 
not even identify the things they read about. As remarked by Agas- 
siz, '^ The pupil studies Nature in the school-room, and when he goes 
out-of-doors he can not find her." This mode of teaching science, 
which is by no means confined to the public schools, has been con- 
demned in the most unsparing manner by aU eminent scientific men as 
a "deception," a "fraud," an "outrage upon the minds of the young," 
and " an imposture in education." 

Kor has this criticism of bad practices been without its effect. We 
are met by the statement that much has been done in the public schools 
to escape the evils of mere book-science. The method of object-les- 
sons has been extensively introduced into primary schools with the 
professed purpose of cultivating the powers of observation in child- 
hood. It is claimed that this is a beginning in science ; and, as it 
brings the mind into action upon things, is a corrective of the inordi- 
nate study of words. But object-teaching has not yielded what was 
expected of it, and is in no true sense a first step in science. Nothing 
is gained educationally by barely having an object in hand when it is 
talked about. Myriads of objects are present to the senses of people, 
but no insight follows. The observing faculties must be tasked if they 
are to be trained. The pupil is not to have the properties of objects 
pointed out, but he is to find them out. Science will do its work of 
educating the observing faculties only as they are quickened and sharp- 
ened by exercise in discrimination. The scientific aim is to replace 
vague confused impressions by clear and accurate ideas. Skill in the 
detection of nice distinctions is only gained by prolonged and careful 
practice. Object-lessons afford no such cultivation. We do not say 
that they are useless, but they are not the A B C of science, and do 
not as a matter of fact open the way to the proper study of the special 
sciences. This is their test and their condemnation. When the pri- 
mary pupils have gone over their prescribed course of object-lessons 
and are passed on to a higher grade, strange to say the " objects " are 
suddenly dropped as if the objective method had been exhausted. In 
the technical i^hxdj&Q perceptive education is to be replaced by conceptive 
education. Instruction in elementary science is now to be carried on 
by what is known as oral-teaching. This method, as extensively prac- 
ticed in the grammar grades of the public schools, is everywhere grow- 
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ing in favor, and we are once more told that it is a snocessf ul revolt 
against book-studies. It is chiefly applicable to the sciences, and its 
cardinal idea is instruction without a text-book. This looks fair, but 
it is delusive. The method does not remove the book that the pupil 
may come at the phenomena, but it removes the book that the teacher 
may take its place. Oral-teaching is class-instruction, in which infor- 
mation is imparted in a familiar manner with the view of awakening 
the interest of the class. But, so far as real science is concerned, it is 
doubtful if this method is not worse than the one it replaces. Fol- 
lowing the maxim of certain German educators, that " the teacher is 
the school," it was assumed that when apathy prevails in the school- 
room it is solely the teachers' fault. Oral exercises enable them to 
escape this reproach by giving animation to school-work. It is said 
that this is a " live system " in contrast to the old humdrum routine 
of lessons and recitations. But science gets no real help. There is 
only the substitution of a superficial class-activity for the more delib- 
erate work of the individual pupil. More mental effort is required on 
his part to get a lesson from a book than to listen to a lesson given by 
the teacher. The teacher is to do everything, and stands in the place 
not only of the book but of the pupil also. Is this not a step back- 
ward in education ? The teacher is magnified at the expense of close 
study, and science is cheapened by the method. Oral-teaching implies 
a fertility, a versatility, and a proficiency in scientific knowledge on 
the part of teachers which that class of persons does not possess. It 
is a premium on tutorial smattering and cramming by which the volu- 
ble teacher with superficial acquisitions and a ready memory becomes 
the model teacher. There may be benefits in this method, but science 
does not gain them. Judicious oral assistance, as in the physical, 
chemical, or natural history laboratory, given by a competent master 
to a pupil at work, is invaluable for stimulus and guidance ; but the 
aid must be discreet, and the skillful teacher will not talk too much. 
But where it is all talk and no work, and text-books are filtered 
through the very imperfect medium of the ordinary teacher's mind, 
and the pupil has nothing to do but to be instructed, every sound 
principle of education is outraged, and science is only miade ridiculous. 
This failure to gain the benefits of real scientific study has its 
source deep in the constitution of the public schools. In dealing with 
masses of children, classification became necessary, which gave rise, as 
we have seen, to grading and an elaborate mechanical system. The 
working of children in lots seems to be a necessity of the public schools, 
but it strengthens the practice of verbal instruction, recitations, and 
lesson-giving. It is well fitted to impress the public with the idea 
that there is much done in the schools. There are a prescribed routine 
of operations and a display of order that are admired. But teacher and 
learner are subordinated to the system. It is machine-work, and ma- 
chines make no allowances. Gradation assumes and enforces a uni- 
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formity among pupils which is not according to the facts. Wide 
personal differences of capacity, aptitude, attainment, and opportunity, 
not only exist among children, but they are the prime data of all effi- 
cient mental cultivation. In the graded schools, just in proportion to 
the perfection of the mechanical arrangements, individuality disap- 
pears. Special original capacity, the main thing, counts for nothing. 
The mind can not be trained in such circumstances to originate its 
own judgments. The exercise of original mental power, or independ- 
ent inquiry, is the very essence of the scientific method, and with this 
the practice of the public schools is at war. Moreover, a system which 
deals with the average mind, and does not get at the individual mind, 
breaks down at the point where all true education really begins, that 
is, in promoting self-culture. The value of educational systems con- 
sists simply in what they do to incite the pupil to help himself. Me- 
chanical school-work can give instruction, but it can not develop 
faculty, because this depends upon self -exertion. Science, if rightly 
pursued, is the most valuable school of self-instruction. From the 
beginning men of science have been self-dependent and self-reliant 
because self-taught ; and it is a question whether they have been most 
hindered or helped by the schools. De CandoUe, in his valuable book 
on the conditions which favor the production of scientific men, says 
that the discoverers, the masters of scientific method, have chiefly ap- 
peared in small towns where educational resources have been scanty ; 
and that they have often been most helped by the very poorness of 
their teaching, which threw them back upon themselves. It was to 
their advantage that the schools were not so perfect as to extinguish 
individuality and thus destroy originality. 

Our strictures are here upon the general working of the public- 
school system ; but we recognize that there are many exceptional 
teachers who do what they can to deal with science in the true spirit, 
while multitudes of instructors are chafing under present restrictions 
and groping after something better. The bad system is, moreover, 
continued chiefly from the lack of knowledge as to the possibilities of 
a better. But the better method of teaching science has been proved 
entirely practicable. The institution where we meet and many other 
science schools have shown it. A large number of teachers have 
demonstrated that various branches of science can be taught to the 
young by the true as well as by the false method. What is now most 
urgently needed is to gather from these experiences practical plans of 
improvement in science-teaching for the benefit of those who desire 
better guidance than they now have. 

In his address as Rector of the University of Aberdeen, Professor 
Huxley said, " I would not raise a finger to introduce more book-work 
into every art curriculum in the country." We concur in this view, as 
applied to the present science-teaching in our public schools. We 
would not raise a finger to extend it. 
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President Barnard, of Columbia College, in a public address repro- 
bating in severe terms the common method of teaching science as 
being an inversion of the true order of cultivating the mental faculties, 
referred to the great benefits which must arise " when our systems of 
education shall have been remodeled from top to bottom." That re- 
sult may come about in the fullness of time, but it is wise to expect 
only a slow and gradual improvement. Vice-President Grote, in his 
St. Louis address, pointed out the guiding principle in this case as a 
substitution of real knowledge for second-hand information by a neces- 
sary law of mental advancement. In obedience to this principle, the 
cultivators of original science should do what they may to raise the 
standard of our prevalent science-teaching ; and we respectfully ask 
that the Association will assign to a committee the duty of reporting 
at our next meeting on the best modes of improving the teaching of 
science in our public schools. 

E. L. YOIJMANS, 

A. R. Grote, 

J. W. Powell, \ Committee. 

N. S. Shaleb, 

J. S. Newbeeet, 



THE CHEMISTRY OF COOKERY. 

By W. MATTIEU WELLLAJdS. 
1. — ^inteoductoey suggestions. 

THE philosopher who first perceived and announced the fact that 
all the physical doings of man consist simply in changing the 
places of things made a very profound generalization, and one that is 
worthy of more serious consideration than it has received. 

All our handicraft, however great may be the skill employed, 
amounts to no more than this. The miner moves the ore and the fuel 
from their subterranean resting-places, then they are moved into the 
furnace, and by another moving of combustibles the working of the 
furnace is started ; then the metals are moved to the foundries and 
forges, then under hammers, or squeezers, or into melting-pots, and 
thence to molds. The workman shapes the bars, or plates, or cast- 
ings, by removing a part of their substance, and by more and more 
movings of material produces the engine, which does its work when 
fuel and water are moved into its fireplace and boiler. 

The statue is within the rough block of marble ; the sculptor 
merely removes the outer portions, and thereby renders his artistic 
conception visible to his fellow -men. 

The agriculturist merely moves the soil in order that it may receive 
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the seed, which he then moves into it, and, when the growth is com- 
pleted, he moves the result, and thereby makes his harvest. 

The same may be said of every other operation. Man alters the 
position of physical things in such wise that the forces of Nature shall 
operate upon them and produce the changes or other results that he 
requires. 

My reasons for this introductory digression will be easily under- 
stood, as this view of the doings of man and the doings of Nature 
displays fundamentally the business of human education, so far as the 
physical proceedings and physical welfare of mankind are concerned. 

It clearly points out two well-marked natural divisions of such 
education : education or training in the movements to be made, and 
education in a knowledge of the consequences of such movements — 
i. e., in a knowledge of the forces of Nature which actually do the 
work when man has suitably arranged the materials. 

The education ordinarily given to apprentices in the workshop, or 
the field, or the studio — or, as relating to my present subject, the 
kitchen — is the first of these ; the second, and equally necessary, being 
simply and purely the teaching of physical science as applied to the 
arts. 

I can not proceed any further without a protest against a very gen- 
eral (so far as this country is concerned) misuse of a now very popu- 
lar term — a misuse that is rather surprising, seeing that it is accepted 
by scholars who have devoted the best of their intellectual efforts to 
the study of words. I refer to the word technical as applied in the 
designation " technical education." 

So long as our workshops are separated from ou9 science-schools 
and colleges, it is most desirable, in order to avoid continual circumlo- 
cution, to have terms that shall properly distinguish between the work 
of the two, and admit of definite and consistent use. The two words 
are ready at hand, and, although of Greek origin, have become by 
analogous usage plain, simple English. I mean the words technical 
and technological. 

The Greek noun techne signifies an art, trade, or profession, and 
our established usage of this root is in accordance with this significa- 
tion. Therefore " technical education " is a suitable and proper des- 
ignation of the training which is given to apprentices, etc., in the 
strictly technical details of their trades, arts, or professions. When 
we require a name for the science or the philosophy of anything, we 
obtain it by using the Greek root logos, and appending it in English 
form to the Greek name of the general subject, as geology, the science 
of the earth ; anthropology, the science of man ; biology, the science 
of life, etc. 

Why not, then, follow this general usage, and adopt " technology " 
as the science of trades, arts, or professions, and thereby obtain con- 
sistent and convenient terms to designate the two divisions of educa- 
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tion — ^technical education, that given in the workshop, etc. ; and tech- 
nological education, that which should be given as supplementary to 
all such technical education ? 

In accordance with this, the papers I am here commencing will be 
a contribution to the technology of cookery, or to the technological 
education pf cooks, whose technical education is quite beyond my 
reach. 

The kitchen is a chemical laboratory, in which are conducted a 
number of chemical processes, by which our food is converted from 
its crude state to a condition more suitable for digestion aind nutri- 
tion, and made more agreeable to the palate. 

It is the rationale or ologj/ of these processes that I shall endeavor 
to explain ; but at the outset it is only fair to say that in many in- 
stances I shall not succeed in doing this satisfactorily, as there still 
remain some kitchen mysteries that have not yet come within the firm 
grasp of science. The whole story of the. chemical differences be- 
tween a roast, a boiled, and a raw leg of mutton, has not yet been 
told. You and I, gentle reader, aided by no other apparatus than a 
knife and fork, can easily detect the difference between a cut out of 
the saddle of a three-year-old Southdown and one from a ten-months- 
old meadow-fed Leicester ; but the chemist in his laboratory, with all 
his re-agents, test-tubes, beakers, combustion-tubes, potash-bulbs, etc., 
etc., and his balance turning to one-thousandth of a grain, could not 
physically demonstrate the sources of these differences of flavor. 

Still, I hope to show that modern chemistry can throw into the 
kitchen a great deal of light that shall not merely help the cook in 
doing his or her work more efficiently, but shall elevate both the work 
and the worker, and render the kitchen far more interesting to all in- 
telligent people who have an appetite for knowledge, as well as for 
food, than it can be while the cook is groping in rule-of -thumb dark- 
ness — ^is merely a technical operator unenlightened by technological 
intelligence. 

In the course of these papers I shall draw largely on the practical 
and philosophical work of that remarkable man, Benjamin Thompson, 
the Massachusetts prentice-boy and schoolmaster ; afterward the 
British soldier and diplomatist. Colonel Sir Benjamin Thompson ; then 
colonel of horse and general aide-de-camp of the Elector Charles 
Theodore, of Bavaria ; then major-general of cavalry. Privy Councilor 
of State, and head of War Department of Bavaria ; then Count Rum- 
ford of the Holy Roman Empire, and order of the White Eagle ; then 
Military Dictator of Bavaria, with full governing powers during the 
absence of the Elector ; then a private resident in Brompton Road, and 
founder of the Royal Institution in Albemarle Street ; then a Parisian 
Htoyeriy the husband of the " Goddess of Reason," the widow of La- 
voisier ; but above all a practical and scientific cook, whose exploits in 
economic cookery are still but very imperfectly appreciated, though 
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he himself evidently regarded them as the most important of all his 
varied achievements. 

His faith in cookery is well expressed in the following, where he is 
speaking of his experiments in feeding the Bavarian army and the 
poor of Munich. He says : " I constantly found that the richness or 
quality of a soup depended more upon the proper choice of the ingre- 
dients, and a proper management of the fire in the combination of 
these ingredients, than upon the quantity of solid nutritious matter 
employed ; much more upon the art and skill of the cook than upon 
the sums laid out in the market." 

A great many fallacies are continually perpetrated, not only by 
ignorant people, but even by eminent chemists and physiologists, by 
inattention to what is indicated in this passage. In many chemical 
and physiological works may be found elaborately minute tables of 
the chemical composition of certain articles of food, and with these 
the assumption (either directly stated, or implied, as a matter of 
course) that such tables represent the practical nutritive value of the 
food. The illusory character of such assumption is easily understood. 
In the first place, the analysis is usually that of the article of food in 
its raw state, and thus all the chemical changes involved in the pro- 
cess of cookery are ignored. 

Secondly, the difficulty or facility of assimilation is too often un- 
heeded. This depends both upon the original condition of the food 
and the changes which the cookery has produced — changes which 
may double its nutritive value without effecting more than a small 
percentage of alteration in its chemical composition, as revealed by 
laboratory analysis. 

In the recent discussion on whole-meal bread, for example, chem- 
ical analyses of the bran, eta, are quoted, and it is commonly assumed 
that, if these can be shown to contain more of the theoretical bone- 
making or brain-making elements, they are, therefore, in reference 
to these requirements, more nutritious than the fine flour. But, 
before we are justified in asserting this, it must be made clear that 
these ordinarily rejected portions of the grain are as easily digested 
and assimilated as the finer inner flour. 

I think I shall be able to show that the practical failure of this 
whole-meal bread movement (which is not a novelty, but only a re- 
vival) is mainly due to the disregard of the cookery question ; that 
whole -meal prepared as bread by simple baking is less nutritious 
than fine flour similarly prepared ; but that whole-meal otherwise pre- 
pared may be, and has been, made more nutritious than fine white 
bread. 

Count Rumford supplies us with important data toward the solu- 
tion of this difficulty. 

Another preliminary example. A pound of bread or biscuit con- 
tains more solid nutritive matter than a pound of beefsteak, bnt does 
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not, when eaten by ordinary mortals, do so much nutritive work. 
Why is this ? 

It is a matter of preparation — ^not exactly what is called cooking, 
but equivalent to what cooking should be. It is the preparation which 
has converted the grass-food of the ox into another kind of food 
which we can assimilate very easily. 

The fact that we use the digestive and nutrient apparatus of sheep, 
oxen, etc., for the preparation of our food is merely a transitory bar- 
barism, to be ultimately superseded when my present subject is suffi- 
ciently understood and applied to enable us to prapare the constitu- 
ents of the vegetable kingdom in such a manner that they shall be 
as easily assimilated as the prepared grass which we call beef and 
mutton, and which we now use only on account of our ignorance of 
" The Chemistry of Cooking." 

n. — THE BOILING OP WATEB. 

As this is one of the most rudimentary of the operations of cook- 
ery, and the most frequently performed, it naturally takes a first place 
in treating the subject. 

Water is boiled in the kitchen for two distinct purposes : 1. For 
the cooking of itself ; 2. For the cooking of other things. A disser- 
tation on the difference between raw water and cooked water may 
appear pedantic, but, as I shall presently show, it is considerable, very 
practical, and important. 

The best way to study any physical subject is to examine it experi- 
mentally, but this is not always possible with every-day means. In 
this case, however, there is no difficulty. 

Take a thin* glass vessel, such as a flask, or, better, one of the 
" beakers," or thin, tumbler-shaped vessels, so largely used in chemical 
laboratories ; partially fill it with ordinary household water, and then 
place it over the flame of a spirit-lamp, or Bunsen's, or other smoke- 
less gas-burner. Carefully watch the result, and the following will be 
observed : First of all little bubbles will be formed, adhering to the 
sides of the glass, but ultimately rising to the surface, and there be- 
coming dissipated by diffusion in the air. 

This is not boiling, as may be proved by trying the temperature 
with the finger. What, then, is it ? 

It is the yielding back of the atmospheric gases which the water 
has dissolved or condensed within itself. These bubbles have been 
collected and by analysis proved to consist of oxygen, nitrogen, and 
carbonic acid, obtained from the air ; but in the water they exist by 
no means in the same proportions as originally in the air, nor in con- 

* In applying heat to glass vessels, thickness is a source of weakness or liability to 
fracture, on account of the unequal expansion of the two sides, due to inequality of tem- 
perature, which, of course, increases with the thickness of the glass. Besides this, the 
thickness increases the leverage of the breaking strain. 
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stant proportions in different samples of water. I need not here go 
into the quantitative details of these proportions, nor the reasons of 
their variation, though they are very interesting subjects. 

Proceeding with our investigation, we shall find that the bubbles 
continue to form and rise until the water becomes too hot for the 
finger to bear immersion. At about this stage something else begins 
to occur. Much larger bubbles, or rather blisters, are now formed on 
the bottom of the vessel, immediately over the flame, and they con- 
tinually collapse into apparent nothingness. Even at this stage a 
thermometer immersed in the water will show that the boiling-point 
is not reached. As the temperature rises, these blisters rise higher and 
higher, become more and more nearly spherical, finally quite so, then 
detach themselves and rise toward the surface; but the first that 
make this venture perish in the attempt — they gradually collapse as 
they rise,- and vanish before reaching the surface. The thermome- 
ter now shows that the boiling-point is nearly reached, but not quite. 
Presently the bubbles rise completely to the surface and break there. 
Now the water is boiling, and the thermometer stands at 212° Fahr. 
or 100^ Cent. 

With the aid of suitable apparatus it can be shown that the atmos- 
pheric gases above named continue to be given off along with the 
steam for a considerable time after the boiling has commenced ; the 
complete removal of their last traces being a very diflicult, if not an 
impossible, physical problem. 

After a moderate period of boiling, however, we may practically 
regard the water as free from these gases. In this condition I venture 
to call it cooked water. Our experiment so far indicates one of the 
differences between cooked and raw water. The cooked water has 
been deprived of the atmospheric gases that the raw water contained. 
By cooling some of the cooked water and tasting it the difference of 
flavor is very perceptible ; by no means improved, though it is quite 
possible to acquire a preference for this flat, tasteless liquid. 

If a fish be placed in such cooked water it swims for a while with 
its mouth at the surface of the water, for just there is a film that is 
reacquiring its charge of oxygen, etc., by absorbing it from the air ; 
but this film is so thin and so poorly charged, that after a short strug- 
gle the fish dies for lack of oxygen in its blood, drowned as truly and 
completely as a living, breathing animal when immersed in any kind 
of water. 

Spring and river water that have passed through or over consider- 
able distances in calcareous districts suffer another change in boiling. 
The origin and nature of this change may be shown by another ex- 
periment as follows : Buy a pennyworth of lime-water from a drug- 
gist, and procure a small glass tube of about quill-size, or the stem of 
a fresh tobacco-pipe may be used. Half fill a small wine-glass with 
the lime-water, and blow through it by means of the tube of the to^ 
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bacco-pipe. Presently it will become turbid. Continue the blowing, 
and the turbidity will increase up to a certain degree of milkiness. 
Go on blowing with " commendable perseverance," and an inversion 
of effect will follow : the turbidity diminishes, and at last the water 
becomes clear again. 

The chemistry of this is simple enough. From the lungs a mix- 
ture of nitrogen, oxygen, and carbonic acid is exhaled. The carbonic 
acid combines with the soluble lime and forms a carbonate of lime 
which is insoluble in mere water. But this carbonate of lime is to a 
certain extent soluble in water saturated with carbonic acid, and such 
saturation is effected by the continuation of blowing. 

Now take some of the lime-water that has been thus treated, place 
it in a clean glass flask, and boil it. After a short time the flask will 
be found incrusted with a thin film of something. This is the carbon- 
ate of lime, which has been thrown down again by the action of boil- 
ing in drawing off its solvent, the carbonic acid. This crust will 
effervesce if a little acid is added to it. 

In this manner our tea-kettles, engine-boilers, etc., become incrusted 
when fed with calcareous waters, and most waters are calcareous ; 
those supplied to London, which is surrounded by chalk, are largely 
so. Thus the boiling or cooking of such water effects a removal of its 
mineral impurities more or less completely. Other waters contain 
such mineral matter as salts of sodium and potassium. These are not 
removable by mere boiling. 

Usually we have no very strong motive for removing either these 
or the dissolved carbonate of lime, or the atmospheric gases from 
water, but there is another class of impurities of serious importance. 
These are the organic matters dissolved in all water that has run over 
land covered with vegetable growth, or, more especially, which has 
received contributions from sewers or any other form of house-drain- 
age. Such water supplies nutriment to those microscopic abomina- 
tions, the mirococci, haciUiy bacteria, etc., which are now shown to be 
connected with blood-poisoning — possibly do the whole of the poison- 
ing business. These little pests are harmless, and probably nutritious, 
when cooked, but in their raw and wriggling state are horribly prolific in 
the blood of people who are in certain states of what is called " recep- 
tivity." They (the bacteria, etc.) appear to be poisoned or somehow 
killed off by the digestive secretions of the blood of some people, and 
nourished luxuriantly in the blood of others. As nobody can be quite 
sure to which class he belongs, or may presently belong, or whether tbe 
water supplied to his household is free from blood-poisoning organ- 
isms, cooked water is a safer beverage than raw water. 

The requirement for this simple operation of cooking increases 
with the density of our population, which on reaching a certain degree 
renders the pollution of all water obtained from the ordinary sources 
almost inevitable. 
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Reflecting on this subject, I liave been struck with a curious fact 
that has hitherto escaped notice, viz., that, in the country which over 
all others combines a very large population with a very small allow- 
ance of cleanliness, the ordinary drink of the people is boiled water 
flavored by an infusion of leaves. These people, the Chinese, seem, in 
fact, to have been the inventors of boiled-water beverages. Judging 
from travelers' accounts of the state of the rivers, rivulets, and general 
drainage and irrigation arrangements of China, its population could 
scarcely have reached its present density if Chinamen were drinkers 
of raw instead of cooked water. 

in. COOKING ITNDEB WATEB. 

Next to the boiling of water for its own sake, as treated in my last, 
comes the boiling of water as a medium for the cooking of other things. 
Here, at the outset, I have to correct an error of language which, as 
too often happens, leads by continual suggestion to false ideas. When 
we speak of " boiled beef," " boiled mutton," " boiled eggs," " boiled 
potatoes," we talk nonsense ; we are not merely using an elliptical ex- ' 
pression, as when we say " the kettle boils," which we all understand to 
mean the contents of the kettle, but we are expounding a false theory 
of what has happened to the beef, etc. — ^as false as though we should 
describe the material of the kettle that has held boiUng water as boiled 
copper or boiled iron. No boiling of the food takes place in any such 
cases as the above-named — it is merely heated by immersion in boiling 
water ; the changes that actually take place in the food are essentially 
different from those of ebullition. Even the water contained in the 
meat is not boiled in ordinary cases, as its boiling-point is higher 
than that of the surrounding water, owing to the salts it holds in 
solution. 

Thus, as a matter of chemical fact, a " boiled leg of mutton " is one 
that has been cooked, but not boiled ; while a roasted leg of mutton is 
one that has been partially boiled. Much of the constituent water of 
flesh is boiled out, fairly driven away as vapor during roasting or 
baking, and the fat on its surface is also boiled, and, more or less, dis- 
sociated into its chemical elements, carbon and water, as shown by the 
browning, due to the separated carbon. 

As I shall presently show, this verbal explanation is no mere verbal 
quibble, but it involves important practical applications. An enormous 
waste of precious fuel is perpetrated every day, throughout the whole 
length and breadth of Britain and other countries where English cook- 
ery prevails, on account of the almost universal ignorance of the phi- 
losophy of the so-called boiling of food. 

When it is once fairly understood that the meat is not to be boiled, 
but is merely to be warmed by immersion in water raised to a maxi- 
mum temperature of 212°, and when it is further understood that water 
can not (under ordinary atmospheric pressure) be raised to a higher 
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temperature than 212° by any amount of violent boiling, the popular 
distinction between " simmering *' and boiling, which is so obstinately 
maintained as a kitchen superstition, is demolished. 

The experiment described in my last showed that immediately the 
bubbles of steam reach the surface of the water and break there — ^that 
is, when simmering commences — the thermometer reaches the boiling- 
point, and that however violently the boiling may afterward occur, 
the thermometer rises no higher. Therefore, as a medium for heating 
the substance to be cooked, simmering water is just as effective as 
" walloping " water. There are exceptional operations of cookery, to 
be described hereafter, wherein useful mechanical work is done by 
violent boiling ; but in all ordinary cookery, simmering is just as 
effective. The heat that is applied to do more than the smallest de- 
gree of simmering is simply wasted in converting water into useless 
steam. The amount of such waste may be easily estimated. To raise 
a given quantity of water from the freezing to the boiling point de- 
mands an amount of heat represented by 180° in Fahrenheit's ther- 
mometer, or 100° Centigrade. To convert this into steam, 990° Fahr. 
or 500° Cent, is necessary — just five and a half times as much. 

On a properly-constructed hot-plate or sand-bath, a dozen sauce- 
pans may be kept at the true cooking temperature, with an expendi- 
ture of fuel commonly employed in England to ^' boil " one saucepan. 
In the great majority of so-called boiling operations, even simmering 
is unnecessary. Not only is a *' boiled leg of mutton " not itself boiled, 
but even the water in which it is cooked should not be kept boiling, as 
we shall presently see. 

In order to iUustrate some of the changes which take place in the 
cooking of animal food, I will first take the simple case of cooking an 
egg by means of hot water. These changes are in this case easily visible 
and very simple, although the egg itself contains all the materials of a 
complete animaL Bones, muscles, viscera, brain, nerves, and feathers 
of the chicken — all are produced within the shell, nothing being added, 
and little or nothing taken away. 

When we open a raw^egg, we find, enveloped in a stoutish mem- 
brane, a quantity of glairy, slimy, viscous, colorless fluid, which, as 
everybody now knows, is called albumen^ a Latin translation of its 
common name, " the white.^^ Within the white of the egg is the yolk, 
largely composed of that same albumen, but with other constituents 
added — notably a peculiar oiL At present I will only consider the 
changes which cookery effects on the main constituent of the egg, 
merely adding that this same albumen is one of the most important, if 
not the one most important, material of animal food, and is repre- 
sented by a corresponding nutritious constituent in vegetables. 

We all know that when an egg has been immersed during a few 
minutes in boiling water, the colorless, slimy liquid is converted into 
the white solid to which it owes its name. This coagulation of albu- 



Digitized by 



Google 



THE CHEMISTRY OF COOKERY. 223 

men is one of the most decided and best understood changes effected 
by cookery, and therefore demands especial study. 

Place some fresh, raw white of egg in a test-tube, or other suitable 
glass vessel, and in the midst of it immerse the bulb of a thermometer. 
(Cylindrical thermometers, with the degrees marked on the glass stem, 
are made for such laboratory purposes.) Place the tube containing 
the albumen in a vessel of water, and gradually heat this. When the 
albumen attains a temperature of about 134° Fahr., white fibers will 
begin to appear within it ; these will increase until about 160° is at- 
tained, when the whole mass will become white and nearly opaque. It 
is now coagulated, and may be called solid. Now examine some of the 
result, and you will find that the albumen thus only just coagulated is 
a tender, delicate, jelly-like substance, having every appearance to 
sight, touch, and taste of being easily digestible. This is the case. 

Having settled these points, proceed with the experiment by heat- 
ing the remainder of the albumen (or a new sample) up to 212°, and 
keeping it for a while at this temperature. It will dry, shrink, and 
become horny. If the heat is carried a little further, it becomes 
converted into a substance which is so hard and tough that a val- 
uable cement is obtained by simply smearing the edges of the arti- 
cle to be cemented with white of egg, and then heating it to a little 
above 212°.* 

This simple experiment teaches a great deal of what is but little 
known concerning the philosophy of cookery. It shows in the first 
place that, so far as the coagulation of the albumen is concerned, the 
cooking temperature is not 212°, or that of boiling water, but 160°, 
i. e.5 52° below it. Everybody knows the difference between a tender, 
juicy steak, rounded or plumped-out in the middle, and a tough, leath- 
ery abomination, that has been so cooked as to shrivel and curl lip. 
The contraction, drying up, and homif ying of the albumen in the test- 
tube represent the albumen of the latter, while the tender, delicate, 
trembling, semi-solid, that was coagulated at 160°, represents the albu- 
men in the first. 

But this is a digression, or rather anticipation, seeing that the grill- 
ing of a beefsteak is a problem of profound complexity that we can 
not solve until we have mastered the rudiments. We have not yet 
determined how to practically apply the laws of albumen coagulation 
as discovered by our test-tube experiment to the cooking of a break- 
fast-egg. — Knowledge. 

* " Egg-cement," made by thickening white of egg with finely-powdered quicklime, 
has long been used for mending alabaster, marble, etc. For joining fragments of fossils 
and mSneralogical specimens, it will be found very useful. White of 'egg alone may be 
used, if carefully heated afterward. 
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OTJE MARKIAGE AND DIVOECE LAWS. 

By GOEDON a. STEWAET. 

THE worst of our social evils, personal wrongs, and political sins 
arise from the mmniform operation of onr marriage and divorce 
laws. The loose manner in which a contract of marriage may be en- 
tered into and the reckless facility with which a marriage contract 
may be dissolved are a disgrace to our high civilization and professed 
Christianity. However learned commentators and jurists may differ 
as to the correct definition of marriage, it is not only a partially exe- 
cuted agreement to marry, but is a contract continuous in its obliga- 
tions governing the status of the parties, imtil it is dissolved by the 
death of one of the parties, or by one of them obtaining a divorce for 
some wrongful or invalidating act committed by the other. 

In nearly all of the States marriage is recognized as a civil contract 
only, and has no ecclesiastical obligation so far as society and the State 
are concerned. The contracting parties are subjects of the law. The 
person performing the ceremony by which the contract is publicly 
acknowledged by the parties, whether he be magistrate, parson, or 
layman, becomes a civil officer by authority of the law for that occa- 
sion. Generally, however, the marriage contract is solemnized by a 
clergyman, agreeably to the rules and regulations of the religious de- 
nomination to which he belongs, and for which one or the other of the 
parties has a religious attachment or preference ; or, because a reli- 
gious solemnization in church gives a better opportunity to gratify the 
desire for social rivalry and display. But perhaps most persons, 
especially when young and looking forward to a long future of con- 
nubial happiness, consider the act of marriage more as a religious 
rite than a civil contract, and hence the forms and ceremonies of the 
Church accord more agreeably with the sentiment of love and affection 
than the business-like and informal words of the magistrate, who, in 
response to their acknowledgment of intention to marry, simply pro- 
nounces them man and wife. This sentiment, no doubt, is largely the 
result of a lingering belief in marriage as a divine institution and a 
sacrament of the Church, as taught when the ecclesiastical court had 
exclusive jurisdiction of marriage and divorce. It is perhaps not until 
later, not until they have become dissatisfied with the conditions of 
the solemn obligation they had agreed to faithfully perform through 
life, that they discover it is simply a civil contract that binds them, 
and from which the law has generously provided unlimited means of 
escape. 

Lawful marriage is the basis of the family relation, and the family 
relation is the fundamental principle of association upon which the 
superstructure of society and the State is built. And yet there is no 
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contract of the value of twenty dollars, subject to the verdict of a jury 
or the decision of a court, that is so easily avoided and so shamefully 
dissolved as the contract of marriage. The facts show that the law 
and the courts enforce the obligations of a delinquent debtor with 
more severity than the obligations of this contract upon which the 
happiness of the family, the morality of society, and the perpetuity of 
the State depend. The marriage contract is of a higher inspiration, 
and has a broader obligation, than a mere contract for the payment of 
money, or for the transfer of property, or for co-operation in business. 
It is one in which society is mpre deeply interested, one by which 
society is more seriously affected ; and society has the right to demand 
that the mutual obligations shall be faithfully kept and lawfully en- 
forced. 

This lack of uniformity in the laws, both in their formulation and 
execution, is the result of the diversity of sources from which they ema- 
nate. Each State is its own authority, and determines for itself the con- 
ditions upon which the marriage relation of its people may be entered 
into or dissolved ; and, perhaps, the social and moral sentiment of the 
people of a State can not be more equitably determined than by observ- 
ing the character and use of its laws governing marriage and divorce ; 
f orthe various degrees of restriction and laxity in marriage and divorce 
have marked the progress and decline of all peoples and nations ever 
since the days when Adam and Eve went out of paradise and Moses 
wrote the law on Mount Sinai. Several States still retain upon their 
statute-books the common-law prohibition of marriage between per- 
sons related by consanguinity, or affinity, nearer than the third degree ; 
while other States have progressed to that degree of liberality on the 
road to individual freedom and universal happiness which permits a 
person to marry, if not his grandmother, at least the daughter of his 
wife by a former husband. So we find that while two persons within 
certain degrees of relationship may lawfully marry in one State, they 
are prohibited from marrying by the laws of another State ; and that 
while a marriage between certain persons is voidable only in one State, 
it is absolutely void under a similar law in another State. 

It would be interesting to review at length the marriage and divorce 
laws of the several States, and note their want of uniform operation ; 
but, for the purposes of this article, which must be brief, I shall con- 
fine myself to a comparative notice of the laws of two or three States 
only. In Ohio, ^^ male persons of the age of eighteen years, and female 
persons of the age of sixteen years, not nearer kin than second-cousins, 
and not having a husband or wife living, may be joined in marriage," 
provided that if the male person is under the age of twenty-one, and 
the female person is under the age of eighteen, they shall first obtain 
the consent of their parents, respectively. The marriage may be sol- 
emnized by an ordained minister of any religious congregation who 
has first obtained a license authorizing hfm to solemnize marriages ; or 
VOL. xxni. — 15 
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by a justice of the peace in his county ; or by the several religions 
societies agreeably to the roles and regulations of their respective 
churches. If the parties are married by the rules of any church, notice 
of the marriage must first be published in the presence of the congre- 
gation on two separate days of worship, the first notice to be at least 
ten days previous to such marriage, and in the county in which the 
f eptiale resides. And, in order that record evidence of a marriage may 
always exist, a license to marry must first be obtained from the probate 
court before the marriage can be legally solemnized ; and a certificate 
of such marriage, signed by the minuter or justice of the peace sol- 
emnizing the same, must be filed by the person so officiating with the 
court where the license issued. This certificate must be filed with the 
court within three months from date of marriage, under a penalty of 
fifty dollars fine for neglect to do so, and the court must make a record 
of the certificate of marriage under a like penalty. These last pro- 
visions do not apply to parties who are married by the rules of any 
church. 

In New York, marriage, so far as its validity in law is concerned, 
is expressly dechured to be a civil contract, to which the consent of the 
parties, who must be capable in law of contracting, is essential. Mar- 
riage between parents and children, and grandparents and grand- 
children, of every degree, and between brothers and sisters of the half 
or whole blood, are declared to be incestuous and absolutely void. So 
a second or other subsequent marriage contracted by any person dur- 
ing the lifetime of any former husband or wife of such person, is abso- 
lutely void, unless the marriage of such former husband or wife shall 
have been imnulled for some cause other than the adultery of such per- 
son, or unless such former husband or wife shall have been finally 
sentenced to imprisonment for life. But for causes existing at the 
time of marriage, where either of the parties is incapable of contract- 
ing for want of age or understanding, or from physical causes, or where 
consent has been obtained through force or fraud, the marriage is void 
only from the time its nullity shall be declared by a court of competent 
authority. So, if any person, whose husband or wife shall have absented 
himself or herself for the space of five consecutive years without being 
known to such person to be living during that time, shall marry dur- 
ing the lifetime of such absent husband or wife, the marriage diall be 
void only from the time its nullity is pronounced by a court of compe- 
tent authority. The law authorizing a legal separation, or a limited 
divorce, in New York, has been repealed, and the only causes arising 
after marriage for which a legal marriage can be annulled are adultery 
and imprisonment for life ; and a pardon to the person sentenced to 
imprisonment for life will not restore to him or her the rights of a pre- 
vious marriage. In a case of divorce for adultery the complainant 
may marry again during the life of tlie defendant ; but no defendant 
convicted of adultery can marry again until the death of the complain- 
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ant, xmless the court in which the judgment of divorce was rendered 
shsdl modify such judgment on satisfactory proof that the complain- 
ant has remarried, that fiye years have elapsed since the divorce was 
granted, and that the conduct of the defendant since the dissolution of 
the marriage has been uniformly good. 

No formality is necessary for the solemnization of marriages in New 
York. But, for the purpose of being registered and authenticated, the 
statute provides that marriages may be solemnized by ministers of the 
gospel and priests ; and when solemnized by them the ceremony must 
be according to tl^ forms and customs of the church or society to 
which they belong. Marriages may also be solemnized by mayors, 
recorders, and aldermen of cities, judges of the county court, justices 
of the peace, and by justices and judges of courts of record. When 
solemnized by a magistrate, no particular form is required, except that 
the parties shall declare in the presence of the magistrate and attend- 
ing witnesses that they take each other for husband and wife. It is 
the duty of the officiating minister or magistrate to enter the names, 
ages, and residences of the parties, and the witnesses to the marriage, 
in a book to be kept for that purpose, and he shall upon application 
furnish to the parties a certificate of such marriage. This certificate, 
if presented to the clerk of the city or town where the marriage was 
solemnized, or where either of the parties resides, shall be filed by such 
clerk and entered in a book. The entry, or a certified copy thereof, 
or the marriage certificate, shall be received as evidence of such 
marriage. The provisions of the law regulating the solemnization of 
marriages, however, do not apply to the people called Quakers, nor 
to Jews, who are married according to the regulations of their respec- 
tive churches. 

In Connecticut the statute declares that no man shall marry his 
mother, grandmother, daughter, granddaughter, sister, aunt, niece, 
step-mother or step-daughter ; that no woman shall marry her father, 
grandfather, son, grandson, brother, uncle, nephew, step-father, or step- 
son ; and that, if any man or woman shall marry within the degrees 
aforesaid, such marriage shall be void. It provides further that no 
persons shall be married until one of them shall inform the register of 
the town, or the town-clerk, in which the marriage is to be celebrated^ 
of the name, age, color, occupation, birthplace, residence, and con- 
dition — whether single, widowed, or divorced— of each. Such regis- 
ter, or town-clerk, shall thereupon issue his certificate that the parties 
therein named have complied with the law, which certificate shall be 
a license for any person authorized to solemnize marriages to give in 
marriage, in said town only, the parties therein named ; but no such 
certificate shall be issued if either of the parties is a minor, under the 
control of a parent or a guardian, until such parent or guardian shall 
give to the register, or town-clerk, his written consent ; and any regis- 
ter, or town-clerk, who shall knowingly issue such certificate without 
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Buch consent, shall forfeit to the State one hundred dollars ; and an j 
person who shall join any persons in marriage without having received 
such certificate shall forfeit a like sum of one hundred dollars. Ever j 
person who shall join any persons in marriage shall certify upon the 
license certificate the fact, time, and place of such marriage, and return 
it to the register of the town where it was issued, before or during the 
first week of the month next succeeding such marriage, and upon fail- 
ure thereof shall forfeit ten dollars. The certificate shall be prima 
fade evidence of such marriage. All judges, justices of the peace, 
and ordained or licensed clergymen while in the ministry, may join 
persons in marriage, and all marriages attempted to be celebrated by 
any other person shall be void ; but all marriages which shall be 
solenmized according to the forms and usages of any religious de- 
nomination in the State shall be valid. 

While the laws of these three States differ — and, perhaps, no two 
States in the Union agree as to who are competent to contract mar- 
riage — the provisions of the statutes of each regulating its solemniza- 
tion would seem to be sufficient to protect society against hasty and 
indiscriminate alliances, to guard either party against fraud, and to 
furnish record evidence in any case where proof of marriage might be 
required. And yet, upon the provisions of the statutes defining who 
may solemnize marriages, the greatest confusion prevails throughout 
the Union between the courts and the law. In Connecticut, we have 
seen that "all marriages attempted to be celebrated by any other 
person " (than those named) " shall be void." In Ohio and New York, 
and in many other States, where no words of nullity are expressed in 
the statutes, such marriages are held valid. 

But in Massachusetts, and in several other States, it has been held, 
where no words of nullity are expressed, that such marriages are not 
valid. And yet, it is generally accepted as the law, on principle, not- 
withstanding the marriage is celebrated without license, and the cere- 
mony performed by an unauthorized person, that if the parties simply 
by mutual consent agree to marry, and live together as man and wife, 
such consent and cohabitation are valid and binding betweem the par- 
ties, and the issue thereof are entitled to all the rights of legitimate 
children. To reverse this common-law doctrine by general statutory 
provisions might work hardship in some individual cases ; but its exist- 
ence works more harm to society and bastardizes more children than 
would the enactment of stringent marriage laws, for parties would 
then be more careful and not enter into such relation without proof of 
marriage. Marriage is not a contract to be entered into in haste and 
repented of at leisure. It is of more importance to the parties, and 
far more to society, than the acquirement of a good title to a piece of 
real estate. Yet no one would think it a hardship to comply with the 
law for the proper execution and registration of a deed of conveyance, 
and no court would hold, as a general rule, that a valid title passed. 
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althongh the statute goyerning the transfer had not been complied 
with. 

In these three States, and in most of the States, the laws regu- 
lating the solemnization of marriages except from their general pro- 
visions certain religious denominations. This exception was an early 
spasm of religious toleration, entirely out of date in this tolerant 
age. Marriage being a civil contract between two persons, its eoa- 
ditions should be performed by them, of whatever religious faith 
they may be, the same as they would have to perform the conditions 
of any other civil contract or legal obligation. The exception is anti- 
constitutional, in establishing a religious distinction even as against 
the Catholic Church, which still holds marriage as a divine institution, 
and its celebration a sacrament of the Church. No such exception is 
made in the execution of any other legal contract or in favor of other 
religious sects, and no hardship or violation of conscience or religious 
belief could follow the abolition of this incongruity. As members of 
society and citizens of the State, all persons should conform to the 
same civil law, leaving the individual parties free to supplement the 
civil ceremony with a religious one, according to the rules of the re- 
ligious society to which they belong. 

There is a peculiarity in the marriage contract, that does not enter 
into any other contract in the ordinary commercial transactions of life. 
While others may be, it must be between one man and one woman 
only. The contract does not end with the marriage ceremony ; its 
conditions are for life, and continue until dissolved by death or di- 
vorce. Once it might have been considered to end with the solemni- 
zation, and to take on the form of a status, but that was in those days 
when on the " nuptial day " all the identity of the woman, her person- 
ality, individuality, right of property, and control of offspring, were 
merged in the man, and he became her lord and master, leaving her 
without the right of appeal to any civil authority for the redress of 
any wrong. But the barbarism of those days is fading away, and 
the light of a new civilization is dawning, though still confused here 
and there by old forms and prejudices. When woman shall stand 
before the law equal with man in all her personal, property, and polit- 
ical rights, then indeed will marriage be a contract sanctioned by na- 
ture and approved by Gk>d. All the instincts of nature favor mar- 
riage, all the passions, desires, and affections of the human heart enter 
into it, and the highest development of the human race depends upon 
it. Yet, as a part of the contract, the law of divorce enters in ; and, 
while it is over-rigid in some States, in others its laxity almost neu- 
tralizes the fundamental idea of the continuance and perpetuity of the 
marriage obligation. 

As a relic of that " peculiar institution," with its concubinal prac- 
tice between whites and blacks. South Carolina preserves its old laws 
whi«h allow no cause for divorce. In New York there is one cause 
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only. In Ohio and other States there are manj ; but in Connecticut, 
Indiana, lUiaoisy Korth Carolina, and Maine, there is any cause that a 
discontented and dishonest party may allege, or that a judge in his 
discretion, influenced by sympathy or corrupt motives, may approve. 
In these extremes of the law, we have the tyranny of bigotry and the 
liberty of license, this opening the gates of temptation to the licen- 
tiousness of man, and the other driving in the victims. Surely there 
is a happy medium sufficiently circumscribed to restrain the vicious 
and dishonest, and yet liberal enough to afford relief to the innocent 
and injured 1 Thus, it will be seen that uniformity in the operation of 
the divorce laws, as a part of the marriage contract, is made necessary 
by the facility with which divorces are now ^'made easy, and without 
publicity." The cases where a husband or wife has abandoned home 
and family, and gone into a neighboring State to procure a divorce that 
could not be obtained at home, are so frequent and notorious, that the 
public conscience has ceased to be more shocked over such an occur- 
rence than over a bank-president's embezzlement, or a willful murder. 
And yet society should be shocked to the very depths of humiliation, 
for the hist<»ie8 of the majority of such cases show that they are in- 
stigated by the basest motives of the human heart. For some fancied 
or real grievance that could easily be explained by love, or remedied 
by law ; for the slightest incompatibility that could exist between any 
two independent individuals, and which might be softened by int^li- 
gent forbearance, but which must be endured by all under any form 
of contract ; or, from a sensual desire to form another marriage rela- 
tion, or for apparent causes that have no deeper root of evil than fash- 
ionable folly, petty jealousy, and irritability of temper-^he laws of 
many of the States offer a way for the dissolution of the marriage 
contract. It is, however, to the credit of our humanity that the 
noble and enduring men and women of our race— those upon whom 
the world must ever rely for the true advancement of man toward so- 
cial perfection and individual happiness — seldom or never resort to the 
courts, even of their own State, for release from a contract which may 
have become onerous or even disgraceful to bear. Under the present 
liberal laws, regulating the relation of husband and wife, in some of 
the more progressive States, the parties stand so nearly equal before 
the law as individuals, in their personal and property rights, that there 
can not be the same excuses for resorting to divorce as a remedy for a 
real or supposed wrong, and certainly not the necessity for the assign- 
ment of so many statutory causes, as in former years. And while 
there should be other causes than adultery assigned for divorce, there 
is no other cause by which the family and society can be so deeply 
injured ; no other cause that might not be adjusted between the par- 
ties, or removed by law, the same as if the marriage relation did not 
exist, or for which the innocent party might not suffer just as severely 
in bis or her relation to society as in the relation of husband or wife. 
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Although New York has experimented with both a prohibitory and 
a liberal policy of diyoroe, long years of experience haye demonstrated 
that the peace and happiness of the family and the purity of public 
morals are best subserred by a restrictive policy ; yet no State in the 
Union can boast of a larger personal freedom of its citizens, or a higher 
standard of intelligence and morality. The percentage of illiteracy is 
comparatively small ; woman is held in the highest esteem, and on all 
school questions has the equal right of suffrage ; she is better protected 
in her personal and property rights than elsewhere ; and, so far as the 
domestic relations are concerned, no State has a happier or a more con- 
tented people. The rural population is prosperous and happy in its 
Arcadian simplicity ; and even in the great commercial metropolis of 
the State, where the opportunity for temptation and crime, corruption, 
and luxurious licentiousness, is so great, the intelligence and monds of 
the people are equal to those of any city in the world. Notwithstand- 
ing this, the laws of other States and the decisions of the courts make 
marriage in New York, as elsewhere, a contract subject to the caprice 
or dishonesty of either of the parties. 

Parties who legally marry know the conditions of the contract into 
which they have entered. Li New York they know that, as a part of 
the contract, so long as they reside in the State there is one cause only, 
except death, for its dissolution. And so long as one of the parties to 
a marriage continues to reside in the State in which the contract was 
made, and under the protection of its laws, no other State, into which 
the other party may have removed for the purpose of obtaming a di- 
vorce, should assume jurisdiction of the contract, or change its terms, 
so as to annul it for any other cause than that which existed in the 
State where the contract was made, and then only after obtaining per- 
sonal service upon the non-resident defendant. It is questionable, as a 
matter of individual right, whether any State into which the parties 
may have mutually agreed to remove should assume jurisdiction to 
set aside the marriage contract for any other cause thim could be as- 
signed in the State in which the contract was made. Certainly one 
Stat« should respect the laws of another, as it would have its own laws 
respected by the other. But the question of jurisdiction and domicile 
in interstate divorce has perplexed the courts almost endlessly. The 
general principle of law that the domicile of the wife remains with or 
follows the husband is limited by the reasons on which it rests, and 
must be varied according to the circumstances of the case, so that for 
the purpose of divorce each party is said to have a separate domicile. 
When one of the parties removes into another State for the purpose 
of divorce, and, after gaining a legal residence there, commences pro- 
ceedings for divorce, how can the court, if marriage is a contract, get 
personal service upon the defendant so as to affect the rights of this 
non-resident party ? Or, if marriage is a status, and the court takes 
cognizance only of the condition of the plaintiff, Uy the condition of 
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the plaintiff^ being within the jurisdiction of the court, why is it neces- 
sary to bring the non-resident party into court even by constructive 
service ? Divorce in either case will not change the relation of the 
non-resident party to the laws of the State in which he or she resides ; 
it might, if it were the woman who obtained the divorce, leave the hus- 
band a married man without a wife, or, if it were he who obtained the 
divorce, leave her a married woman without a husband ; and if the 
one thus left should marry again, though the marriage should be held 
legal, he or she might be punished under the laws of the State for 
bigamy or adultery. Such is the right of sovereignty each State has 
over its own subjects. But no State should take jurisdiction to dis- 
solve a marriage contract between parties not situated in a way to ren- 
der the sentence of dissolution binding, on general principles of law, 
upon every other State, Yet it is so often done that the cases in one 
State to set aside divorces obtained in another State are notoriously 
frequent. There is no subject so intermixed with so much legal rub- 
bish and confusion, none in relation to which there is so much diver- 
sity of law and judicial conflict and uncertainty, as that relating to 
marriage, whether considered as a contract or a status, and none to 
which the statesman should more earnestly address himself to relieve 
it of these absurd legal perplexities. But how can uniformity be at- 
tained after so many long years of confusion ? 

Congress should pass a law establishing uniform rules of marriage 
and divorce throughout the United States. It should declare that the 
marriage contract is of that kind within the meaning of the Constitu- 
tion which declares that ^^ no State shall pass any law impairing the 
obligation of contracts." Where both the parties are domiciled in the 
same State, it should leave them subject to the laws of the State in 
which they reside ; but, when they become ^' citizens of different 
States " for the purpose of divorce, it should require the suit to be 
brought in the United States courts ; and perhaps when woman, as a 
citizen, becomes co-equal with man before the law, it will in such 
cases be obliged to do so. This would give the courts jurisdiction of 
both parties, or the status of both parties, without resorting to legal 
subterfuge or fiction ; and would, where the suit was between " citi- 
zens of different States," preserve the individual sovereignty and dig- 
nity of the ttvo States. It would also harmonize the foregoing pre- 
vision of the Constitution which declares that '^no State shall pass 
any law impairing the obligation of contracts," with the provision 
which also declares that ^' full faith and credit shall be given in each 
State to the pubUc actSy records, and judicial proceedings of every 
other State" — a harmony that has never heretofore existed. The 
obligation to give " full faith and credit " to the " public acts " and 
"judicial proceedings" of a State is reciprocal between States ; how 
then, when the " public acts " of two States are in conflict on the sub- 
ject of divorce, can one State, in a judicial proceeding by a resident of 
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its own, determine the relation of a citizen of another State to its laws f 
How can it impair the obligation of a contract or annul a status be- 
tween parties, over one of whom it has no jurisdiction, and at the same 
time giye "full faith and credit" to the ** public acts" of the other 
State? 

That Congress has the constitutional power to pass a law estab- 
lishing uniform rules of marriage and divorce in the District of Co- 
lumbia and all the Territories of the United States is beyond question. 
That it has not the power to pass a law establishing such rules through- 
out the United States can only be asserted* " Congress shall have 
power to establish a uniform rule of naturalization and uniform law$ 
on the subject of hanhfhuptdes throughout the United States " ; and 
who can conceive of a person being more of a bankrupt in home and 
fortune than one who has a faithless wife or husband ? Certainly in 
that view, with the marriage declared a contract within the meaning 
of the Constitution and its violation a species of bankruptcy, a general 
bankrupt law might give the courts jurisdiction to relieve a faithful 
husband or dutiful wife of the onerous conditions of a contract by the 
assignment of such assets as a worthless wife or husband to a generous 
and forgiving public. 

There is another mode by which uniformity in the marriage and 
dirorce laws of the States might be attained, whether the opinions of 
the judiciary could ever be harmonized or not, and that without im- 
pinging on the delicate question of State rights. Let Congress appoint 
commissioners to prepare a code of marriage and divorce laws for the 
District of Columbia and Territories of the United States, and invite 
each of the States to appoint a commissioner in its own behalf to unite 
with the commissioners appointed by Congress in forming a commis- 
sion to codify and prepare a system of marriage and divorce, which, 
when passed by Congress and adopted by the several States, or any of 
them, shall have a mnif orm operation in the District of Columbia and 
Territories, and throughout the United States, or in those States adopt- 
ing it. That there is an urgent necessity for Congress alone, or for 
Congress and the States united, to move earnestly in this matter, is 
not only seen in the ineffectual efforts of Congress every year to sup- 
press polygamy, which is fast spreading from Utah into the other 
Territories, but also in an almost similar condition of society in the 
States, brought about by the ununif orm laws and the conflicting de- 
cisions of the courts. 

It is discreditable to civilization not to reverse a decision or prin- 
ciple of law, though of long standing, which is more evil in its con- 
tinuance than inconvenient in its reversal or repeal. A thing which 
has outlived its influence for good, or a principle that has no longer an 
application to the progress of the age, in religion or law, should be 
abandoned. The spirit of the Constitution and the principles of inter- 
state jurisdiction adjudicated under it have been insidiously directed, 
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since the foundation of the goverament, to the national protection of 
and non-interference with a local institntion which no longer exists. 
The reasons upon which those principles were based and the status in 
whose interest the decisions were formulated into law having passed 
away, it is time that the judicial mind should readjust itself to the de- 
mands of a newer condition of life and a higher ciTilization. But the 
conserratiTe judicial mind is the last phase of energy in which the 
theory of evolution evolves, and "general principles of law" handed 
down by judicial prejudice from generation to generation are the 
last to give way in matters of progress and reform, not only when 
the reasons on which they were based no longer exist, but when other 
and better reasons demand a change. 

There is another phase of this question which assumes a peculiar 
interest at the present time. It is that the marriageable portion of 
seven eighths of the citizens of the United States is interdicted from 
intermarrying with any one of the marriageable portion of the other 
one eighth of the citizens. Not that any one of the marriageable por- 
tion of the seven eighths, or of the one eighth, competent to contract 
marriage, is prohibited from marrying ; but if love, admiration, pe- 
cuniary interest, or convenience, should move one of the marriageable 
portion of the seven eighths to desire in marriage one of the marriage- 
able portion of the one eighth who reciprocates the love, admiration, 
pecuniary interest, or convenience of the other, the law interferes and 
makes such marriage a criminal offense ! Why ? Because of a preju- 
dice held by the seven eighths against the one eighth — ^held for the 
reason that all of the one eighth are related in a near or remote degree 
to a race that was for centuries held as slaves to the other. It is a 
prejudice, not so much against "color" as against "previous con- 
dition" — color being a legal designation to identify the individual 
with the proscribed race. 

Marriage is a natural right into which the question of color does 
not enter except as an individual preference expressed by the parties 
to the marriage. It is so recognized by the laws of all nations except 
our own, though in a'f ew States this natural right is now acknowledged 
by statute law. In Ohio the statute declares that "a person of pure 
white blood, who intermarries with any negro, or person having a dis- 
tinct and visible admixture of African blood, and any negro or person 
having a distinct and visible admixture of African blood, who inter- 
marries with any person oipure white blood, shall be fined not more 
than one hundred dollars, or imprisoned not more than three months, 
or both." And the judge who knowingly issues the license and the 
person who knowingly solemnizes the marriage are subject to the 
same penalties. It is possible, however, on the common-law principle, 
that a marriage of this kind, followed by the parties living together as 
man and wife, would be held valid, though they would be subject to 
the penalties of the law. But in a number of other States — ^mostly 
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Sonthern — such a marriage is declared absolutely void, and the parties 
liying together under it are punishable by imprisonment in the peni- 
tentiary for " lascivious cohabitation." In these States the interna- 
tional and interstate rule, that a marriage legally contracted in one 
State is valid in every other State, is outraged and defied ; and parties 
lawfully married in a State which does not prohibit the intermarriage 
of white and colored persons removing into these States are not recog- 
nized as husband and wife, but are made subjects of a law punishing 
fornication and adultery. 

Before emancipation there was no legal marriage between slaves — 
a slave not being competent to enter into a contract — so that the rela- 
tion of husband and wife depended wholly upon the will and caprice 
of the master. And the children of such marriages were neither legiti- 
mate nor illegitimate, coming into the world independent of all mar- 
riage laws. For this reason it would have been illogical in those States 
to have made it a penal offense for a white man and a slave woman, 
either through love, lustful passion, or desire of increase of property, 
to beget children of mixed white and colored blood, though the large 
numbers of persons of mixed color in the Southern States show that 
it was practiced to a profitable degree. But since the conditions of 
slavery have ceased to exist, and the f reedmen have become citizens 
of the United States, endowed by the Constitution with all the polit- 
ical and civil rights enjoyed by their former masters, including the 
natural right of marriage, the reasons upon which the former black 
laws were based can have no application to the present social rights 
of these people. Still, the prejudice, deeply rooted in the interest of 
slavery, exists ; and the cases recently before the Supreme Court under 
the civil-rights law, to test the constitutionality of the State laws pun- 
ishing marriage between white and colored persons, have been decided 
on collateral issues in favor of that prejudice. Thus the laws of sev- 
eral States and the ruling of the highest tribunal in the land interrupt 
the natural law of selection and development. But the question is not 
at rest ; it must be met— met as it now is, and as it will appear in the 
future. And if those States and the courts will not respond to the de- 
mands of the higher civilization of the age which recognizes this fun- 
damental social law. Congress should clearly recognize and define the 
equal married rights of the citizens of the United States in the District 
of Columbia and the Territories, without regard to "race, color, or 
previous condition of servitude." 

According to the last census, the population of the United States is 
reported at fifty millions, in round numbers. The report is very exact 
in giving the age, sex, and place of birth of each individual, native 
and foreign, and much other information valuable to the student of 
ethnology and the migration of peoples. But it is neglectful of one of 
the most important questions of races. It divides the^population into 
two races, " white " and " colored," giving the number of the former 
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at over forty-three millions, and the number of the latter at over six 
millions ; and, in every reference to the distribution of population 
for causes, it fails to distinguish between the black negro and colored 
white, but includes them as one. It fails to tell how many of the six 
millions of " colored " are of pure negro blood, how many are mulat- 
toes, quadroons, octoroons, or of a less degree than pure white. It 
fails to tell how many of the mixed blood are of pure white fathers, 
or pure white mothers-H&f ormation necessary for the prediction of 
the future progress, endurance, and social position of the '* colored 
race." This neglect, both in the last and preceding census reports, if 
not willful, is not creditable to the science side of our Grovemment. 

Before the war, citizenship was qualified by the word " white " in 
the Constitutions of the several States, but there was no uniformity in 
the definition of the word. Some States held that a person who had 
more white blood than black blood in his veins was white within the 
meaning of their Constitutions. OtherStates held that a person who 
had less than three fourths or seven eighths of white blood was black, 
and still other States held that anything less than pure white was black. 
But since the adoption of the fourteenth amendment, which declares 
that " all persons bom or naturalized in the ITnit-ed States are citizens 
of the United States and the State in which they reside," and that '^ no 
State shall make or enforce any law which shall abridge the privileges 
or immunities of citizens of the United States," this qualification of 
citizenship by the word ^^ white " has no application, so far as the civil 
and political rights of the citizen are concerned. Nevertheless, wher- 
ever the law affects the social or semi-social relations of the citizen, 
his rights are qualified, and the word white excludes from the equal 
privileges and protection of the law all citizens having the least par- 
ticle of colored blood in their veins. In one of the recent civil-rights 
cases decided by the Supreme Court — ^a case of the marriage of a 
white woman with a colored man — ^the court held that the State law 
punishing the parties was not in conflict with the fourteenth amend- 
ment, or with the civil-rights law founded on it, for the reason that 
the State law applies the same punishment to both offenders, the 
white and the black, without distinction! True, the punishment 
was equal without distinction of color, as it would have been in a 
case of larceny. But the law in prohibiting the marriage could not 
be constitutional, because it abridges the privileges of the citizen on 
account of color ; it denies to the colored male citizen the equal privi- 
lege and protection of the law extended to the white male citizen — ^the 
right to marry a white woman. It also denies the white female citi- 
zen the equal privilege and protection of the law granted the colored 
female citizen — ^the right to marry a colored man. 

However much the prejudice of the law and the courts may give 
an enforced unity to the negro race and the " colored whites," there is 
no ignoring the physical fact that a person who is seven eighths white. 
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or who ifl but one thirty-second part colored, is not black. Of the six 
millions of blacks, " black " according to the United States census and 
the decisions of the courts, perhaps nearly two millions are of a mixed 
color, more white than black. Many of them are descendants of the 
most distinguished white blood in the history of the nation. To what 
race do they belong ? By State laws and the decision of the Supreme 
Court they belong to the negro or the American-African race. By 
the law of nature they belong, either to the Anglo-American race, or 
are a race within themselves. It is no longer a doubtful question ; 
their constant increase in numbers shows that they are engenesic, and 
capable of maintaining within themselves a race of their own. Can 
such a people as this mixed race, imbued with the instincts, capabili- 
ties, and ambitions common to their white blood, be forever thrust 
back upon the negro race ? Is the race-conflict so irrepressible in this 
country that they can not ever be merged in the white race ? Or is 
it wiser for science and the law to recognize, in the process of the for- 
mation of races, that they are strictly a distinct and intermediate race ? 
Already, in proportion to numbers, as many of them stand as high in 
intellectual development as white persons of the same class. And as 
the great mass of mankind, white and black, must ever be laborers and 
followers, and as all the avenues of trade and commerce, learning, cul- 
ture, and civil and political distinctions, are open to all, this '^ mixed 
race " must eventually become sharp competitors for the supremacy in 
this country. What the result may be to this republic is a problem 
for the publicist, the scientist, and the statesman to solve. 



EVOLUTION. 

By H. n. BOYESEN. 



BROAD were the bases of all being laid 
On pillars sunk in the unfathomed deep 
Of universal void and primal sleep. 
Some mighty will there was, in sooth, that swayed 
The misty atoms which inhabited 
The barren, imillumined fields of space ; 
A breath, perchance, that whirled the mists apace. 
And shook the heavy indolence that weighed 
Upon the moveless vapors. Oh, what vast, 
Resounding undulations of effect 
Awoke that breath I What dizzying aeons passed 
Ere yet a lichen-patch the bare rock flecked ! 
Thus rolls with boom of elemental strife 
The ancestry e'en of the meanest life. 
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n. 

I am the child of earth and air and sea 1 

My lullaby by hoarse Silurian storms 

Was chanted ; and throngh endless changing forms 

Of plant and bird and beast nnceasingly 

The toiling ages wrought to fashion me. 

LO) these large ancestors have left a breath 

Of their strong souls in mine, defying death 

And change. I grow and blossom as the tree, 

And ever feel the deep-delving earthy roots 

Binding me daily to the conmion clay. 

But with its airy impulse upward shoots 

My life into the realms of light and day ; 

And thou, O Sea, stem mother of my soul, 

Thy tempests sing in me, thy billows roll ! 

in. 

A sacred kinship I would not forego 

Binds me to all that breathes ; through endless strife 

The calm and deathless dignity of life 

Unites each bleeding victim to its foe. 

What life is in its essence, who doth know ? 

The iron chain that all creation girds 

Encompassing myself and beasts and birds. 

Forges its bond unceasing from below — 

From water, stone, and plant, e'en unto man. 

Within the rose a pulse that answered mine 

(Though hushed and silently its life-tide ran) 

I oft have felt ; but when with joy divine 

I hear the song-thrush warbling in my brain, 

I glory in this vast creation's chain. 

rv. 

I stood and gazed with wonder blent with awe 

Upon the giant footprints Nature left 

Of her primeval march in yonder cleft ; 

A fern-leaf's airy woof, a reptile's claw. 

In their eternal slumber there I saw 

In deftly-wrought sarcophagi of stone. 

What humid tempests, from rank forests blown. 

Whirled from its parent stem yon slender straw ? 

What scaly creature of a monstrous breed 

Bore yonder web-foot through the tepid tide ? 

Oh, what wide vistas thronged with mighty deed 

And mightier thought have here mine eyes descried !- 
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Gome, a fraternal grasp, thou hand of stone 1 
The flesh that once was thine is now mine own. 



Sublime is life, though in beginnings base 
At first enkindled. In this clod of mold 
Beats with faint spirit-pulse the heart of gold 
That warms the lily's cheek ; its silent grace 
Dwells unborn 'neath this sod. Fain would I trace 
The potent mystery which, like Midas' hand, 
Thrills the mean clay into refulgence grand ; 
For, gazing down the misty aisles of space 
And time, upon my sight vast visions throng 
Of the imperial destiny of man. 
The life that throbbed in plant and beast ere long 
Will break still wider orbits in its van — 
A race of peace-robed conquerors and kings, 
Achieving evermore diviner things. 

— jR-om " IdyU of Norway. ^^ 



THE BOUNDAKIES OF ASTKONOMY. 
a 

THE NEBULAR HYPOTHESIS. 
Br ROBERT 8. BALL, F.R.S., 

ASTBONOMBB-BOYAL OF IBELAND. 

THE whole range of astronomy presents no speculations which have 
attracted more attention than the celebrated nebular hypotheses 
of Herschel and of Laplace. We shall first enunciate these specula- 
tions, and then we shall attempt to indicate how far they seem to be 
warranted by the actual state of scientific knowledge. In one of his 
most memorable papers. Sir William Herschel presents us with a sum- 
mary of his observations on the nebulaa, arranged in such a manner as 
to suggest his theory of the gradual transmutation of nebnlsB into stars. 
He first shows us that there are regions in the heavens where a faint 
diffused nebulosity is all that can be detected by the telescope. There 
are other nebulae in which a nucleus can be just discerned ; others 
again in which the nucleus is easily seen ; and still others where the 
nucleus is a brilliant, star-like point. The transition from an object 
of this kind to a nebulous star is very natural, while the nebulous stars 
pass into the ordinary stars by a few graduated stages. It is thus 
possible to enumerate a series of objects, beginning at one end with 
the most diffused nebulosity, and ending at the other with an ordinary 
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fixed star or group of stars. Each object in the series differs but 
slightly from the object just before it and just after it. It seemed to 
Herschel that he was thus able to view the actual changes by which 
masses of phosphorescent or glowing vapor became actually condensed 
down into stars. The condensation of a nebula could be followed in 
the same manner as we can study the growth of the trees in a forest 
by comparing the trees of various ages which the forest contains at the 
same time. In attempting to pronounce upon the positive evidence 
available in the discussion of Herschel's theory, we encounter a well- 
known difficulty. To establish this theory, it would be necessary to 
watch the actual condensation of one single nebula from the primitive 
gaseous condition down to the stellar points. It may easily be con- 
ceived that such a process would require a vast lapse of time, perhaps 
enormously greater than the period between the invention of the tele- 
scope and the present moment. It may at all events be confidently 
asserted that the condensation of a nebula into a star is a process 
which has never been witnessed. Whether any stages in that process 
can be said to have been witnessed is a different matter, on which it is 
not easy to speak with precision. Drawings of the same nebula, made 
at different dates, often exhibit great discrepancies. In comparing 
these drawings, it must be remembered that a nebula is an object usu- 
ally devoid of distinct outline, and varying greatly in appearance with 
different telescopic apertures. Take, for instance, the very splendid 
nebula in Orion, which is one of the most glorious objects that can be 
seen in a telescope. There can be no doubt that the drawings made 
at different times do exhibit most marked differences. Indeed, the 
differences are sometimes so great that it is hard to believe that the 
same object is depicted. It is well to look also at drawings made of 
the same object at the same time, but by different observers and with 
different telescopes. Where we find contemporary drawings at va- 
riance — and they are often widely at variance— it seems hard to draw 
any conclusion from drawings as to the presence or the absence of 
change in the shape of the nebula. 

There are, however, good grounds for believing that nebulsB really 
do undergo some changes, at least as regards brightness ; but whether 
these changes are such as Herschel's theory would seem to require is 
quite another question. Perhaps the best authenticated instance is 
that of the variable nebula in the constellation of Taurus, discovered 
by Mr. Hind in 1852. At the time of its discovery this object was a 
small nebula about one minute in diameter, with a central condensa- 
tion of light. D' Arrest, the distinguished astronomer of Copenhagen, 
found, in 1861, that this nebula had vanished. On the 29th of De- 
cember, 1861, the nebula was again seen in the powerful refractor at 
Pulkova, but, on December 12, 1863, Mr. Hind failed to detect the 
nebula with the telescope by which it had been originally discovered. 
This instrument had, however, only half the aperture of the Pulkova 
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telescope. In 1868, O. Struve, observing at Pulkova, detected another 
nebulous spot in the vicinity of the place of the missing object, but 
this has also now vanished* Struve does not, however, consider that 
the nebula of 1868 is distinct from Hind's nebula, but he says : 

What I see is certainly the variable nebula itself^ only in altered brightness 
and spread over a larger space. Some traces of nebnlosity are still to be seeFn 
exactly on the spot where Hind and D' Arrest placed the variable nebula. It is 
a remarkable circumstance that this nebula is in the vicinity of a variable star, 
which changes somewhat irregularly from the ninth to the twelfth magnitude. 
At the time of the discovery, in 1861, both the star and the nebula were brighter 
than they have since become. 

This is ihe best authenticated history of observed change in any 
nebula. It must be admitted that the changes are such as would not 
be expected if Herschel's theory were universally true. 

Another remarkable occurrence in modem astronomy may be cited 
as having some bearing on the question as to the actual evidence for 
or against Herschel's theory. On November 24, 1876, Dr. Schmidt 
noticed a new star of the third magnitude, in the constellation Cygnus. 
The discoverer was confident that no corresponding object existed on 
the evening of the 20th of November. The brilliancy of the new star 
gradually declined, until, on the 18th of December, Mr. Hind found 
it of the sixth magnitude. The spectrum of this star was carefully 
studied by many observers^ and it exhibited several bright lines, which 
indicated that the star differed from other stars by the possession of 
vast masses of glowing gaseous material. This star was observed by 
Dr. Copeland, at the Earl of Crawford's observatory, on September 
2, 1877. It was then below the tenth magnitude, and of a decidedly 
bluish tint. Viewed through the spectroscope, the light of this star 
was almost completely monochromatic, and appeared to be indistin- 
guishable from that which is often found to come from nebulsB. Dr. 
Copeland thus concludes : 

Bearing in mind the history of this star from the time of its discovery by 
Schmidt, it would seem certain that we have an instance before ns in which a 
star has changed into a planetary nebula of small angular diameter. At least it 
may be safely aflSrmed that no astronomer, discovering the object in its present 
state, would, after viewing it through a prism, hesitate to pronounce as to its 
present nebulous character. 

It should, however, be added that Professor Pickering has since found 
slight traces of a continuous spectrum, but the object has now become 
so extremely faint that such observations are very difficult. This re- 
markable history might be adduced if we wished to procure evidence 
of the conversion of stars into nebulae, but for the nebular theory we 
requij-e evidence of the conversion of nebulae into stars. 

Care must be taken not to exaggerate the inferences to be drawn 
from the two instances I have quoted, viz., the variable nebula in 
Taurus and the new star in Cygnus. I think it more likely that both of 
VOL. xxm. — 16 
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these are to be regarded as exceptional phenomena. It is certainly true 
that they are perhaps the most remarkable instances in which changes 
in nebulsB have actually been witnessed ; but the probability is that the 
only reason why they have been witnessed is because they were very 
exceptionaL Those who have observed the nebulsB for many years are 
well assured of the general permanence of their appearance. The 
nebulsB we have referred to are chosen out of thousands. The ordinary 
nebulsB appear just as constant as the ordinary bright stars. Every 
one expects to see Vega in the constellation Lyra ; and with equal con- 
fidence every astronomer counts on seeing the celebrated annuhu- nebula 
when he directs his telescope to the same constellation. This perma- 
nence is very probably merely due to the stupendous distances at which 
these objects are placed. Only gigantic changes could be detected, and 
for these, gigantic periods of time would be required. We are bound 
to believe that heated bodies radiate their heat ; and, if so, they must 
contract. This general law, which pervades all Nature, so far as we 
know it, seems to be the real basis — indeed, the only basis — on which 
the hebular theory of Herschel can be maintained. Up to the present, 
it must be admitted that this theory has received no direct telescopic 
confirmation. 

The nebular theory by which Laplace sought to account for the 
origin of the solar system seems, from the nature of the case, to be 
almost incapable of receiving any direct testimony. We shall here 
enunciate the theory in the language of Professor Newcomb : 

The remarkable uniformitj among the directions of the revolutions of the 
planets being something which could not have been the result of chance, Laplace" 
sought to investigate its probable cause. This cause, he thought, could be noth- 
ing else than the atmosphere of the suu, which once extended so far out as to 
fill all the space now occupied bj the planets. He conceives the immense vapor- 
ous mass forming the sun and his atmosphere to have had a slow rotation on its 
axis. The mass, being intensely hot, would slowly cool off, and as it did so 
would contract toward the center. As it contracted, its velocity would, in 
obedience to one of the fundamental laws of mechanics, constantly increase, so 
that a time would arrive when, at the outer boundary of the mass, the centrifu- 
gal force due to the rotation would counterbalance the attractive force of the 
central mass. Then those outer portions would be left behind as a revolving 
ring, while the next inner portions would continue to contract, until at their 
boundary the centrifugal and attractive forces would be again balanced, when a 
second ring would be left behind, and so on. Thus, instead . of a continuous 
atmosphere, the sun would be surrounded by a series of concentric revolving 
rings of vapor. 

Now, how would these rings of vapor behave ? As they cooled off", their 
denser materials would condense first, and thus the ring would be composed of a 
mixed mass, partly solid and partly vaporous, the quantity of solid matter con- 
stantly increasing and that of vapor diminishing. If the ring were perfectly 
uniform this condensing process would take place equally all around it, and the 
ring would thus be broken up into a group of small planets like that which we 
see between Mars and Jupiter. But we should expect that, in general, some 
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portions of the ring would be mnoh denser than others, and the denser portion 
would gradaallj attract the rarer portions around it, until instead of a ring we 
should have a single mass, composed of a nearly solid center, surrounded by an 
immense atmosphere of fiery vapor. This condensation of the ring of vapor 
around a single point would have produced no change in the amount of rotary 
motion originally existing in the ring ; the planet surrounded by its fiery atmos- 
phere would therefore be in rotation, and would be, in miniature, a reproduction 
of the case of the sun surrounded by his atmosphere with which we set out. In 
the same way that the solar atmosphere formed itself first into rings, and then 
these rings condensed into planets, so, if the planetary atmosphere were suffi- 
ciently extensive, they would form themselves into rings, and these rings would 
condense into satellites. In the case of Saturn, however, one of the rings was 
so perfectly uniform that there could be no denser portion to draw the rest of 
the ring around it, and thus we have the well-known rings of Saturn. 

It will thus be seen that one of the principal features in the solar 
system for which the nebular theory has been invoked is the fact that 
the planets all revolve round the sun in the same direction. It will 
therefore be natural to take up first the discussion of this subject, and 
to inquire how far the common motion of the planets can be claimed 
in support of Laplace's nebular theory. The value of this argument is 
very materially influenced by another consideration of a somewhat 
peculiar character. If it were quite immaterial to the welfare of the 
planetary system whether all the planets moved the same way, or 
whether some moved one way and some another, then the nebular hy- 
pothesis would be entitled to all the support which could be derived 
from the circumstances of the case. Take, for instance, the eight 
principal planets — Mercury, Venus, the Earth, Mars, Jupiter, Saturn, 
Uranus, Neptune. All these planets move in the same way around 
the sun. The chances against such an occurrence are 127 to 1. The 
probability that the system of eight planets have been guided to move 
in the same direction by some cause may be taken to be 127 to 1. If 
we include the two hundred minor planets, the probability would be 
enormously enhanced. The nebular theory seems a reasonable explana- 
tion of how this uniformity of movements could arise, and therefore 
the advocates of the nebular theory may seem entitled to claitn all this 
high degree of probability in their favor. There is, however, quite a 
different point of view from which the question may be regarded. 
There are reasons which imperatively demand that the planets (at all 
events the large planets) shall revolve in uniform directions, which lie 
quite outside the view taken in the nebular theory. If the big planets 
did not all revolve in the same direction, the system would have per- 
ished long ago, and we should not now be here to discuss the nebular 
or any other hypothesis. 

It is well known that, in consequence of the gravitation which per- 
vades the solar system, each of the planets has its movements mainly 
subordinated to the attraction of the sun. But each of the planets 
attracts every other planet. In consequence of these attractions the 
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orbits of the planets are to some extent affected. The mutual actions 
of the planets present many problems of the highest interest, and, it 
should be added, of the greatest difficulty. Many of these difficulties 
have been overcome. It is the great glory of the French mathema- 
ticians to have invented the methods by which the nature of the solar 
system could be studied. The results at which they arrived are not a 
little remarkable. They have computed how much the planets act and 
react upon each other, and they have shown that in consequence of 
these actions the orbit of each planet gradually changes its shape and 
its position. But the crowning feature of these discoveries is the 
demonstration that these changes in the orbits of the planets are all 
periodic. The orbits may fluctuate, but those fluctuations are confined 
within very narrow limits. In the course of ages the system gradually 
becomes deformed, but it will gradually return 2^ain to its original po- 
sition, and again depart therefrom. These changes are comparatively 
so small that our system may be regarded as substantially the same 
even when its fluctuations have attained their greatest amplitude. 
These splendid discoveries are founded upon the actual circumstances 
of the system, as we see that system to be constituted. Take, for in- 
stance, the eccentricities of the orbits of the planets around the sun. 
Those eccentricities can never change much ; they are now small quan- 
tities, and small quantities those eccentricities must forever remain. 
The proof of this remarkable theorem partly depends upon the fact 
that the planets are all revolving around the sun in the same direction. 
If one of the planets we have named were revolving in an opposite 
direction to the rest, the mathematical theory would break down. We 
would have no guarantee that the eccentricities would forever remain 
small as they are at present. In a similar manner, the planets all move 
in orbits whose planes are inclined to each other at very small angles. 
The positions of those planes fluctuate, but these fluctuations are con- 
fined within very narrow limits. The proof of this theorem, like the 
proof of the corresponding theorem about the eccentricities, depends 
upon the actual conditions of the planetary system as we find it. If 
one of the planets were to be stopped, turned round, and started off 
again in the opposite direction, our guarantee for the preservation of 
the planes would be gone. It therefore follows that, if the system is 
to be permanently maintained, all the planets must revolve in the same 
direction. 

In this connection it is impossible not to notice the peculiar cir- 
cumstances presented by the comets. By a sort of convention, the 
planets have adopted, or, at all events, they possess, movements which 
fulfill the conditions necessary if the planets are to live and let live ; 
but the comets do not obey any of the conditions which are imposed 
by the planetary convention. The orbits of the comets are not nearly 
circles. They are sometimes ellipses with a very high degree of ec- 
centricity ; they are often so very eccentric that we are unable to dis- 
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tinguish the parts of their orbits which we see from actual parabolas. 
Nor do the directions in which the comets move exhibit any uniform- 
ity ; some move round the sun in one direction, some move in the op- 
posite direction. Even the planes which contain the orbits of the 
comets are totally different from each other. Instead of being in- 
clined at only a very few degrees to their mean position, the planes of 
the comets hardly follow any common law ; they are inclined at all 
sorts of directions. In no respect do the comets obey those princi- 
ples which are necessary to prevent constitutional disorder in the plan- 
etary system. The consequences of this are obvious, and unfortunate 
in the highest degree — for the comets. A comet possesses no secu- 
rity for the undisturbed enjoyment of its orbit. Not to mention the 
risk of actual collision with the planets, there are other ways in which 
the path of a comet may experience enormously great changes by the 
disturbances which thd planets are capable of producing. How is it 
that the system has been able to tolerate the vagaries of comets for 
so many ages ? Solely because the comets, though capable of suffer- 
ing from perturbations, are practically incapable of producing any 
perturbations on the planets. The efficiency of a body in producing 
perturbations depends upon the mass of the body. Now, all we have 
hitherto seen with regard to comets tends to show that the masses of 
comets are extremely small. Attempts have been made to measure 
the masses of comets. Those attempts have always failed. They 
have failed because the scales in which we have attempted to weigh 
the comets have been too coarse to weigh anything of the almost spir- 
itual texture of a comet. It is unnecessary to go as far as some have 
done, and to say that the weight of a large comet may be only a few 
pounds or a few ounces. It might be more reasonable to suppose that 
the weight of a large comet was thousands of tons, though even thou- 
sands of tons would be far too small a weight to admit of being meas- 
ured by the very coarse balance which is at our disposal. 

The enduring stability of the planetary system is thus seen to be 
compatible with the existence of comets solely because comets fulfill 
the condition of being almost imponderable in comparison with the 
mighty masses of the planetary system. The very existence of our 
planetary system is a proof of the doctrine that the masses of the 
comets are but small Indeed, to those who will duly weigh the mat- 
ter, it will probably appear that this negative evidence as to the mass 
of the comets is more satisfactory than the results of any of the more 
direct attempts to place the comets in the weighing-scales. If we re- 
state the circumstances of the solar system, and if we include the com- 
ets in our view, it will appear how seriously the existence of the com- 
ets affects the validity of the argument in favor of the nebular 
hypothesis which is derived from the uniformity in the directions 
of the planetary movements. If we include the whole host of minor 
planets, we have for the population of the solar system something 
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under three hundred planets, and an enormous multitude of comets. 
It will probably not be an overestimate if we suppose that the com- 
ets are ten times as numerous as the planets. The case, then, stands 
thus : The solar system consists of some thousands of different bod- 
ies ; these bodies move in orbits of the most varied degree^ of eccen- 
tricity ; they have no common direction ; their planes are situated in 
all conceivable positions, save only that each of these planes must pass 
through the sun. Stated in this way, the present condition of the 
solar system is surely no argument for the nebular theory. It might 
rather be said that it is inconceivable on the nebular theory how a 
system of this form could be constructed at alL Nine tenths of the 
bodies in the solar system do not exhibit movements which would 
suggest that they were produced from a nebula : the remaining tenth 
do no doubt exhibit movements which seem to admit of explanation 
by the nebular theory ; but, had that tenth not obeyed the group of 
laws referred to, they would not now be there to tell the tale. The 
planetary system now lives solely because it was an organism fitted 
for survival. It is often alleged that the comets are not indigenous 
to the solar system. It has been supposed that the comets have been 
imported from other systems. It has also been urged with consider- 
able probability that perhaps many comets may have had their origin 
in our sun and have been actually ejected therefrom.' I do not now 
attempt to enter into the discussion of these views, which are at pres- 
ent problematical ; let me pass from this part of the subject, with the re- 
mark that, until the nature and origin of comets be better understood, 
it will be impossible to appraise with accuracy the value of the argu- 
ment for the nebular hypothesis which has been based on the uniform- 
ity of the directions in which the planets revolve around the sun. 

There are, however, other circumstances in the solar system which 
admit of explanation by the nebular theory. It is a remarkable fact 
that the Earth, Mars, Jupiter, and Saturn are all known to rotate 
upon their axes in the same direction as their revolutions around the 
sun. The nebular theory offers an explanation of this circumstance. 
It does not appear that this common rotation of the planets is abso- 
lutely necessary for the stability of the system. Should it further be 
proved that there is no other agency at work which would force the 
planets to rotate in the same direction, then it must be admitted that 
the nebular theory receives very substantial support. 

There is another way in which we can examine the evidence on 
behalf of the nebular hypothesis. There are certain actions going on 
at present in the solar system ; and by reasoning backward from 
these present actions we are led to believe that in extremely early 
times the condition of things may have resembled that which is sup- 
posed by the nebular hypothesis. Let us begin with the consideration 
of our sun, which is, as we know, daily radiating off light and heat 
into space. This heat is poured off in all directions ; a small portion 
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of it is intercepted by the earth, but this portion is less than one two- 
thousand-millionth part of the whole ; the planets also, no doubt, 
each intercept a small portion of the solar radiation ; but the great 
mass of radiated heat from the sun entirely escapes. This heat is 
supposed not to be restored to the sun. The sun certainly must re- 
ceive some heat by the radiation froih the stars ; but this is quite in- 
finitesimal in comparison with the stupendous radiation from the sun. 
We therefore conclude that the sun's heat is being squandered with 
prodigal liberality.* We also know that the store of heat which the 
sun can possess, though no doubt enormously great, is still limited in 
amount. It is, indeed, a question of very great interest to decide 
what are the probable sources by which the sun is able to maintain 
its present rate of expenditure. The sun must have some source of 
heat in addition to that which it would possess in virtue of its tem- 
perature as an incandescent body. K we suppose the sun to be a vast 
incandescent body, formed of materials which possess the same spe- 
cific heat as the materials of which our earth is composed, the sun 
would then cool at the rate of from 5° to 10^ per annum. At this 
rate the sun could not have lasted for more than a few thousand years 
before it cooled down. We are therefore compelled to inquire 
whether the sun may not have some other source of heat to supply 
its radiation beyond that which arises merely from the temperature. 

Of the various sources which have been suggested, it will here only 
be necessary to mention two. It has been supposed that the heat of 
the sun may be recruited by the incessant falling of meteoric matter 
upon the sun's surface. If that matter had been drawn only by the 
sun's attraction from the remote depths of space, it would fall upon 
the sun with an enormously great velocity, amounting to about 300 
miles a second. It follows from the principle of the equivalence be- 
tween heat and mechanical energy that a body entering the sun with 
this velocity would contribute to the sun a considerable quantity of 
heat. It is known that small meteoroids abound in the solar system ; 
they are constantly seen in the form of shooting-stars when they dash 
into our atmosphere, and it can hardly be doubted that myriads of 
such bodies must fall into the sun. It does not, however, seem likely 
that enough matter of this kind can enter the sun to account for its 
mighty radiation of heat. It can be shown that the quantity of mat- 
ter necessary for this purpose is so large that a mass equal in the 
aggregate to the mass of the earth would have to fall into the sun 
every century if the radiation of the sun were to be defrayed from 
this source. That so large a stream of matter should be perennially 
drawn into the sun is, to say the least, highly improbable. But it is 

♦ A remarkable theory has recently been put forward by Dr. Siemens, according to 
which the sun's radiant energy is ultimately restored to the sun. Even the possibility of 
some such theory being true most seriously affects the above arguments in favor of the 
nebular hypothesis. 
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quite possible to account for the radiation of the sun on strictly scien- 
tific principles, even if we discard entirely the contributions due to 
meteoric matter. As the sun parts with its heat it must contract, in 
virtue of the general law that all bodies contract when cooling ; but 
in the act of contraction an amount of heat is produced. By this the 
process of cooling is greatly retarded. It can, indeed, be shown that, 
if the sun contracts so that his diameter decreases one mile every 
twenty-five years, the amount of heat necessary to supply his radia- 
tion would be amply accounted for. At this rate many thousands of 
years must elapse before the diminution in the sun's diameter would 
be large enough to be appreciable by our measurements. 

Looking back into the remote ages, we thus see that the sun was 
larger and larger the further back we project our view. If we go 
sufficiently far back, we seem to come to a time when the sun, in a 
more or less completely gaseous state, filled up the whole solar system 
out to the orbit of Mercury, or earlier still, out to the orbit of the 
remotest planet. If we admit that the present laws of Nature have 
been acting during the past ages to which we refer, then it does not 
seem possible to escape the conclusion that the sun was once a nebu- 
lous mass of gas such as the nebular theory of Laplace would require. 

It will also throw some light upon this retrospective argument for 
the nebular theory if we briefly consider the probable past history of 
the earth. It is known that the interior of the earth is hotter than 
the exterior. It has been suggested that this interior heat may arise 
from certain chemical actions which are at present going on. If this 
were universally the case, the argument now to be brought forward 
could not be entertained. I believe, however, most physicists will 
agree in thinking that the interior heat of the earth is an indication 
that the earth is cooling down from some former condition in which 
it was hotter than it is at present. The surface has cooled already, 
and the interior is cooling as quickly as the badly conducting materials 
of the earth will permit. We are thus led to think of the earth as 
having been hotter in past time than at present. The further we look 
back the greater must the earth's heat have been. We can not stop 
till the earth was once red-hot or white-hot, till it was molten or a 
mass of fiery vapor. Here, again, we are led to a condition of things 
which would certainly seem to harmonize with the doctrines of the 
nebular theory. 

The verdict of science on the whole subject can not be expressed 
better than in the words of Newcomb : 

At the present time we can onlv say that the nebular hypothesis is indi- 
cated by the general tendencies of the laws of Nature ; that it has not been 
proved to be inconsistent with any fact ; that it is almost a necessary conse- 
quence of the only theory hy which we can account for the origin and conser?a- 
tion of the snn^s heat ; but that it rests on the assumption that this conservation 
is to be explained by the laws of Nature as we now see them in operation. 
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Should any one be skeptical as to the suflSciency of these laws to account for the 
present state of things, science can furnish no evidence strong enough to over- 
throw his doubts until the sun shall be found growing smaller by actual meas- 
urement, or the nebulae be actually seen to condense into stars and systems. 



DARWIN AND COPERNICUS.^ 

Br Professor E. DU BOIS-EEYMOND. 

THE losses by death which natural science has sustained during the 
past year are unusually heavy. The fertile and ingenious mathe- 
matician who for more than a generation held a leading position among 
French men of science as the publisher of one of the best-known 
mathematical journals ; the chemist who, by the first organic synthe- 
sis, helped to dispel the illusion of vital energy ; the physiologist who 
solved one of the oldest problems of humanityr-are men whose death 
leaves a void not easily filled up. But the luster of even such names 
as Liouville, Wohler, and Bischoff pales before that of the first on our 
list, Charles Darwin. Nearly every learned society in existence has 
publicly deplored his loss. As this Academy has not hitherto found a 
fitting opportunity for doing so, it is necessary to add a few words to 
the formal mention of his decease, to show that we also appreciate the 
greatness of the man and of the loss science has sustained in him. 

To say anything fresh concerning him will only be possible when 
the lapse of time and the progress of science have opened up new 
points of view ; and the speaker, who has often had occasion to dis- 
cuss Darwin before this Academy, finds it especially difiicult not to 
repeat himself, the more so as opinions of his work are still somewhat 
apt to be influenced by personal feeling. 

Darwin seems to me to be the Copernicus of the organic world. 
In the sixteenth century Copernicus put an end to the anthropocentric 
theory by doing away with the Ptolemaic spheres and bringing our 
earth down to the rank of an insignificant planet. At the same time 
he proved the non-existence of the so-called empyrean, the supposed 
abode of the heavenly hosts, beyond the seventh sphere, although Gi- 
ordano Bruno was the first who actually drew the inference. . 

Man, however, still stood apart from the rest of animated beings — 
not at the top of the scale, his proper place, but quite away, as a being 
absolutely incommensurable with them. One hundred years later Des- 
cartes still held that man alone had a soul, and that beasts were mere 
automata. Notwithstanding all the labor of naturalists since the days 
of Linnaeus, notwithstanding the resurrection of vanished genera and 
species by Cuvier, the theory of the origin and interdependence of 

* Address delivered at the aomversaTy meeting of the Berlin Academy of Sdencefl. 
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living things, which was almost universal five-and-twenty years ago, 
was only equaled in arbitrariness, artificiality, and absurdity by the 
celebrated theory of Epicycles, which caused Alfonso of Castile to 
exclaim, "If God had asked my advice when he created the world, I 
should have managed things much better." 

" Afflavit Darwinivs et dissipata est/^ would, alluding to the above- 
mentioned theory, be a fitting inscription for a medal in honor of the 
" Origin of Species." For now all things were seen to be due to the 
quiet development of a few simple germs ; graduated days of creation 
gave place to one day on which matter in motion was created ; and or- 
ganic suitability was replaced by a mechanical process, for as sach we 
may look on natural selection, and now for the first time man took 
his proper place at the head of his brethren. 

We may compare Copemicus's student-days at Bologna with Dar- 
win's voyage in the Beagle, and his retired life at Frauenburg with 
Darwin's in his Kentish home, up to the time when the appearance of 
Mr. Wallace's work caused him to break his long silence. Here, hap- 
pily for Darwin, the parallel ends. Many circumstances combined in 
Darwin's case to render his task easier and insure his ultimate tri- 
umph. Botany and zodlogy, morphology, the theory of evolution, and 
the study of the geographical distribution of plants and animals, had 
advanced far enough to allow of general conclusions being drawn from 
them ; Lyell's sound sense had freed geology from the hypotheses 
which disfigured it, and introduced the idea of uniformity into science. 
The doctrine of the conservation of energy had been put on a new 
basis, and extended so that in combination with astronomical observa- 
tion it gave rise to entirely new views of the history and duration of 
the universe. The doctrine of vital energy had been proved to be un- 
tenable on closer investigation. An unusually dry season had some 
years earlier led to the discovery of the so-called lake-dwellings in the 
bed of one of the Swiss lakes, whereby prehistoric research was quickly 
extended and developed. Though many links are still missing, we 
may fairly consider the knowledge of the existence of primeval man 
as the beginning of the long-looked-f or connection between him and 
the anthropoids on the one hand, and between them both and their 
common progenitors on the other. In a word, the time had come for 
the publication of the " Descent of Man " ; that is why an opinion on 
the nature of man, which differs from all former ones fully as much 
as the system of Copernicus, of which it is the complement, differs 
from that of Ptolemy, found such ready and general acceptance. 

How different was the fate of Copernicus ! " Copernicus," says 
Poggendorff, " is, and will ever remain, a brilliant star in the firma- 
ment of science ; but he rose at a time when the horizon was almost 
entirely obscured by the mists of ignorance. . . . The Ptolemaic sys- 
tem was too ancient and too much venerated to be easily displaced." 
Copemicus's teaching met with but scant appreciation for the first 
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fifty years after its publication ; even Tycho Brahe opposed it ; it can 
therefore scarcely cause surprise that Luther rejected it, that Giordano 
Bruno died at the stake for his advocacy of it, while the less steadfast 
Galileo was forced to renounce it. 

Notwithstanding the pessimism of our speculative philosophers, 
who deny all progress because they contribute nothing toward it, Dar- 
win's lot was happier than that of the great reformer of astronomy. 
While Copernicus could only feast his eyes on the first printed copy 
of bis work as he lay on his death-bed, because he had not dared to 
publish it sooner, although he had completed it some years before, 
Darwin survived the appearance of his nearly a quarter of a century. 
He witnessed the fierce struggles its appearance at first gave rise to ; 
its ever-increasing acceptance and its final triumph, to which he, cheer- 
ful and active to the last, greatly contributed by a long series of ad- 
mirable works. 

While the Holy Inquisition persecuted the followers of Copernicus 
with fire and sword, Charles Darwin lies buried in Westminster Abbey 
among his peers, Newton and Faraday. 



WHISTLING. 

By T. F. THISELTON DYEE. 

r whatever way regarded, either as a graceful accomplishment or as 
the spontaneous expression of light-heartedness, whistling has in 
our own and foreign countries generally attracted considerable atten- 
tion. Why it should have been invested with so much superstitious 
awe it is difficult to say, but it is a curious fact that the same antipa- 
thy which it arouses among certain classes of our own countrymen 
is found existing in the most distant parts of the earth, where, as yet, 
civilization has made little or imperceptible progress. Thus Captain 
Burton * tells us how the Arabs dislike to hear a person whistle, called 
by them d sifr. Some maintain that the whistler's mouth is not to be 
purified for forty days ; while, according to the explanation of others, 
Satan touching a man's body causes him to produce, what they con- 
sider, an offensive sound \ The natives of the Tonga Islands, Poly- 
nesia, hold it to be wrong to whistle, as this act is thought to be dis- 
respectful to God.J In Iceland, the villagers have the same objection 
to whistling, and so far do they carry their superstitious dread of it 
that " if one swings about him a stick, whip, wand, or aught that 

* "First Footsteps in East Africa," 1866, p. 142. 
t Carl Engel, " Musical Myths and Facts," 1876, i, 91. 

X " Mariner and Martin : An Account of the Natives of the Tonga Islands," 1818, 
ii,131. 
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makes a whistling sounds be scares from him the Holy Ghost" ; whDe 
other Icelanders, who consider themselves free from superstitions, 
cautiously give the advice : " Do it not ; for who knoweth what is in 
the air ?" However eccentric these phases of superstitious belief may 
appear to us, yet it must not be forgotten that very similar notions pre- 
vail at the present day, in this country. A correspondent of " Notes 
and Queries" (1879, fifth series, xii, 92), for instance, relates how one 
day, after attempting in vain to get his dog to obey orders to come 
into the house, his wife tried to coax it by whistling, when she was 
suddenly interrupted by a servant, a Roman Catholic, who exclaimed 
in the most piteous accents, "If you please, ma'am, don't whistle — 
every time a woman whistles, the heart of the blessed Virgin bleeds ! " 
In some districts of North Germany the villagers say that if one 
whistles in the evening it makes the angels weep. Speaking, how- 
ever, of ladies in connection with whistling, it is a wide-spread su- 
perstition that it is at all times unlucky for them to whistle, which, 
according to one legend, originated in the circumstance that, while the 
nails for our Lord's cross were being forged, a woman stood by and 
whistled. Curiously enough, however, one very seldom hears any of 
the fair sex indulging in this recreation, although there is no reason, 
as it has been often pointed out, why they should not whistle with as 
much facility as the opposite sex. One cause, perhaps, of the absence 
of this custom among women may be, in a measure, due to the distor- 
tion of the features which it occasions. Thus we know how Minerva 
cast away, with an imprecation, the pipe, which afterward proved so 
fatal to Marsyas, when she beheld in the water the disfigurement of 
her face caused by her musical performance. There are numerous in- 
stances on record, nevertheless, of ladies whistling at public entertain- 
ments, and charming their audiences with the graceful ease with which 
they performed such aurs as "The Blue Bells of Scotland" or "The 
Mocldng-Bird." Indeed, not many years ago, at a grand provincial 
concert, two sisters excited much admiration by the clever and artistic 
way in which they whistled a duet. 

Referring to whistling performances, Addison, in one of the earlier 
numbers of the " Spectator," gives an amusing account of a contest, 
where a prize of a guinea was to be conferred on the successful com- 
petitor who could not only whistle the best, but go through his tune 
without laughing, and that in spite of the ludicrous antics of a certain 
merry-andrew, whose special duty it was to try as far as possible to 
discompose each of the competitors by making grimaces. On the oc- 
casion in question, the competitors were an under-citizen, remarkable 
for his wisdom — a plowman endued " with a very promising aspect of 
inflexible stupidity" — and a footman, who, having captivated his audi- 
ence by whistling " a Scotch tune and an Italian sonata," carried off 
the prize. Strutt, in his " Sports and Pastimes," relates the remark- 
able performance of a whistler, who, assuming the name of Rossignol, 
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exhibited at the end of the last century his talent on the stage of 
Coyent Grarden Theatre, and attracted for some time considerable 
notice.* 

Anyhow, the universality of the prejudice against women whistling 
is an acknowledged fact, and there are few localities where one may 
not hear the familiar rhyme : 

'^ A whistling wife and a crowing hen 
Will call the old gentleman out of his den.^' 

Of course there are various versions, as, for instance, in Northampton- 
shire, where the peasantry say : 

^^ A whistling woman and a crowing hen 
Are neither fit for God nor men." 

The Cornish saying is to the same effect : "A whistling woman and a 
crowing hen are the two unluckiest things under the sun." Similar 
also is the French proverb, " Vhepouie qui chante le coq et uneJUh qui 
aiffle portent mcUheur dans la maisonP The same superstition prevails 
among the seafaring community ; and Mr. Henderson f relates how, 
a few years ago, when a party of friends were about to go on board a 
vessel at Scarborough, the captain caused no small astonishment by 
declining in the most emphatic way to allow one of them to enter it : 
" Not that young lady," he cried out ; " she whistles." By a curious 
coincidence, the vessel was lost on her next voyage ; so, had the young 
lady formed one of the party, the misfortune would certainly have been 
attributed to her. After all, it seems hard that, if the mere act of 
whistling can help to cheer a man, such a soothing influence should be 
denied to a woman. " If whistling," says a writer in the " Phrenologi- 
cal Journal," " will drive away the blues and be company for a lone- 
some person, surely women have much more need of its services than 
their brothers, for to them come many more such occasions than to 
men. There is a physical advantage in whistling which should excuse 
it against all the canons of propriety or * good form.' It is often re- 
marked that the average girl is so narrow-chested, and in that respect 
compares so unfavorably with her brother, which may be due in some 
measure to the habit of whistling which every boy acquires." An 
eminent medical authority says : " All the men whose business it is to 
try the wind-instruments made at the various factories before sending 
them off for sale are, without exception, free from pulmonary affec- 
tions. I have known many who, when entering upon this calling, 
were very delicate, and who, nevertheless, though their duty obliged 
them to blow for hours together, enjoyed perfect health after a certain 
time." As the action of blowing wind-instruments is the same as that 
of whistling, the effects should be the same. Whisthng has been pop- 
ularly styled the "devil's music," the reason, in all probability, being 



* See an article entitled "Mouth Music" in " Book of Days," i, 761. 
\ "Folk-lore of the Northern Counties," ISYO, p. 43. 
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that, when persons are np to anything wrong and likely to be caught, 
they assnme an air of indifference by whistling. As the daily mnsic 
of boys, however, it may be attributed to want of thought ; and so 
Cowper, in his description of the " Postman " (" Task," book iv), says : 

" He wbiatles as he goes, light-hearted wretch, 
Cold and yet oheerfiil ; messenger of grief 
Perhaps to thousands, and of joj to some, 
To him indifferent whether grief or joy.'' 

In Shield's opera of "The Farmer,'* the singer — "now a saucy foot- 
man " — ^thus reverts to his boyhood : 

" A flaxen-headed cowboy, I whistled o'er the lea, 
And then a little plowboy, as happy as could be." 

Dryden, too, says in his " Cymon and Iphygenia " : 

" He whistled as he went, for want of thought" 

And the same idea was perhaps in Milton's mind — 

" While the plowman near at hand, 
Whistles o'er the furrowed land." 

Gay, also, wrote in the same strain : 

" The plowman leaves the task of day, 
And trudging homeward, whistles on the way." 

The act of " whistling in one's fist," which is much in use among 
the lower orders, especially when they are desirous of sending the 
sound some distance, consists in bringing the thumbs of both hands 
together, leaving the hands and closed fingers to form a hollow space ; 
then, by blowing through the narrow aperture left between the thumbs, 
a very loud and shrill whistle is produced. In Lincolnshire, in my 
school-days, says a correspondent of " Notes and Queries " (fourth series, 
ii, 213), this form of whistling used to be called the " thieves' whistle " — 
a name, by-the-by, which is still employed in London. Indeed, few 
subjects have given rise to a greater variety of popular every-day say- 
ings than whistling. Thus the expression, to " pay for one's whistle " 
— a favorite phrase with George Eliot — ^means to gratify one's fancy. 
Again, a thing worthy of notice is said in common parlance to be 
" worth the whistle " ; the reference obviously being to the ordinary 
way of calling up a dog. Heywood, for instance, in one of his prov- 
erbs, says, " It is a poor dog that is not worth the whistling." Shake- 
speare, too, makes Goneril say to Albany, in " King Lear " (Act iv, 

scene 2) : . , ., , , . .i « 

" I have been worth the whistle." 

Then there is the phrase, " To pay too dearly for one's whistle," im- 
plying that, after a person has paid dearly for something he fancied, 
he finds it does not answer his expectations. The allusion, says Dr. 
Brewer, in his " Dictionary of Phrase and Fable," is to a story told by 
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Dr. Franklin of his nephew, who set his mind on a common whistle, 
which he bought of a boy for four times its value. Franklin says the 
^^ ambitious who dance attendant on court, the miser who gives this 
world and the next for gold, the libertine who ruins his health for 
pleasure, the girl who marries a brute for money, all in the long run 
pay too much for their whistle." Once more, the old hackneyed prov- 
erbs " To wet one's whistle" and "To whistle for more*' allude to the 
whistle drinking-cups of days gone by. It appears that, in the six- 
teenth and seventeenth centuries, silversmiths devoted a large amount 
of invention to the production of drinking-tankards, which took the 
form of men, animals, birds, etc., of most grotesque design.* Accord- 
ing to one popular device, the cup had to be held in the hand to be 
filled, and retained there till it was emptied, as then only it could be 
set on the table. The drinker having swallowed the contents, blew up 
the pipe at the side, which gave a shrill whistle, and announced to the 
drawer that more liquor was required. Hence, too, no doubt, origi- 
nated the phrase " whistle-drunk." Fielding relates how Squire West- 
em, when supping one night at a friend's house, " was indeed whistle- 
drunk," for before he had swallowed the third bottle he became so 
entirely overpowered that, though he was not carried off to bed till 
long after, the parson considered him as absent. 

The idea of ghosts whistling is still far from extinct in England, 
and enters largely into the folk-lore of our peasantry ; a superstition 
which has been as^BOciated with the " Seven Whistlers," supposed by 
some to be phantom-birds. Thus, among the colliers of Leicestershire, 
we are told how, when trade is brisk and money plentiful, disposing 
them for a drinking-frolic, they are said to hear the warning voice of 
the " Seven Whistlers " — birds sent purposely, as they affirm, by Provi- 
dence to warn them of an impending danger, and on hearing the sig- 
nal not a man will descend into the pit until the following day.f 
Wordsworth, it may be remembered, in one of his sonnets, couples the 
" Seven Whistlers " with the " Gabriel hounds," those weird, mysterious 
specter-dogs which with such fiendish yellings haunt the midnight air : 

" The poor old man is greater than he seems : 
He the seven hirds hath seen that never pai*t, 
Seen the seven whistlers in their nightly rounds, 
And counted them ; and oftentimes will start, 
For overhead are sweeping Gabriel's hounds." 

The superstitious fear attaching to these whistlers is noticed by Spenser 
in his " Faerie Queen " (book ii, canto xii, stanza 36), where, " among 
the nation of unfortunate and fatal birds " that flocked about Sir Guyon 
and the Palmer, it is thus alluded to : 

"The whistler shrill, that whoso hears doth die." 

♦ Chambers's ** Book of Days,'' ii, 455. 

t " Nature," June 22, 1871, 140 ; " Notes and Queries," fourth series, viil, 68. 
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It has been suggested that the whistler is the green plover to which Sir 
Walter Scott refers in " The Lady of the Lake," where he relates how — 

" In the plover's shrilly strains 
The signal whistle's heard again '' — 

its ominous shrill whistle which startles, with dreadful awe, the mid- 
night traveler as he journeys along some lonely road, sounding far 
more like a human note than that of a bird. In illustration of this 
view we may quote the following anecdote related by a correspondent 
of " Notes and Queries " (fourth series, viii, 268), which, however, sup- 
ports the popular theory of the birds in question being supernatural 
beings : " One evening a few years ago, when crossing one of our Lan- 
cashire moors in company with an intelligent old man, he was suddenly 
startled by the whistling overhead of a covey of plovers. My com- 
panion remarked that when a boy the old people considered such a cir- 
cumstance a bad omen, * as a person who heard the wandering Jews,' 
as he called the plovers, *was sure to be overtaken by some ill-luck.* 
On questioning my friend about the name given to the birds, he said, 
* There is a tradition that they contain the souls of those Jews who 
assisted at the crucifixion, and in consequence were doomed to float in 
the air forever.' When he arrived at the foot of the moor, a coach 
by which I had hoped to reach my destination had already started, 
thereby causing me to continue my journey on foot. The old man 
reminded me of the omen." To quote a further anecdote recorded by 
another correspondent of the same journal, we are told how during a 
thunder-storm which passed over the neighborhood of Kettering on 
the evening of September 6, 1871 — on which occasion the lightning 
was very vivid — an unusual spectacle was witnessed : immense flocks 
of birds were flying about, uttering doleful, affrighted cries as they 
passed over the locality, and for hours they kept up a continual whis- 
tling like that made by sea-bb-ds. "The following day," adds the 
writer, " as my servant was driving me to a neighboring village, this 
phenomenon of the flight of birds became the subject of conversation, 
and, on asking him what birds he thought they were, he told me they 
were what were called the * Seven Whistlers,' and that whenever they 
were heard it was considered a sign of some great calamity, and that 
the last time he heard them was before the great Hartley Colliery ex- 
plosion ; he had also been told by soldiers that if they heard them 
they always expected a great slaughter would take place soon. Cu- 
riously enough, on taking up the newspaper on the following morn- 
ing, I saw headed in large letters, * Terrible Colliery Explosion at 
Wigan,' etc. This, I thought, would confirm my man's belief in the 
" Seven Whistlers." Among the pieces of folk-lore connected with 
whistljng may be mentioned that of sailors whistling for a wind on a 
calm day ; an expedient which they believe seldom fails. Thus Long- 
fellow, in his " Golden Legend," speaks of this notion : 
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" Only a little hour ago, 
I was whistling to St. Antonio 
For a capful of wind to fill our sail, 
And, instead of a hreeze, he has sent a gale/' 

Sir Walter Scott, too (" Rokeby," ii, 11), says : 

" What gales are sold on Lapland's shore ! 
How whistle rash bids tempests roar! " 

Among the numerous anecdotes connected with whistling, it may 
be remembered that in the train of Anne of Denmark, when she went 
to Scotland with James VI, was a gigantic Dane of matchless drinking 
capacity. He possessed an ebony whistle which, at the beginning of a 
drinking-bout, he would lay on the table, and whoever was last able 
to blow it was by general consent considered to be the " champion of 
the whistle." It happened, however, that during his stay in Scotland 
the Dane was defeated by Sir Robert Laurie, of Maxwelton, who, after 
three days and three nights of hard drinking, left the Dane under the 
table, and " blew on the whistle his requiem shrill." The whistle re- 
mained in the family seven years, when it was won by Sir Walter 
Laurie, son of Sir Robert. The last person who carried it off was Alex- 
ander Ferguson, of Craig-darroch, son of "Annie Laurie," so well 
known. Bums has immortalized the subject in a poem entitled " The 
Whistle," from which we quote the following stanzas : 

*' I sing of a whistle, a whistle of a worth, 
I sing of a whistle, the pride of the North, 
Was brought to the court of our good Scottish king, 
And long with this whistle all Scotland shall ring. 
Old Loda, still rueing the arm of Fingal, 
The god of the bottle sends down from his hall ; 
' This whistle's your challenge — to Scotland get o'er, 
And drink them to hell, sir, or ne'er see me more I ' " etc. 

The Russians in the Ukraine tell a queer story about a whistling 
robber of olden times, who evidently was a person of gigantic pro- 
portions, for he was in the habit of sitting on nine oak-trees at once. 
One of the nicknames given to him was "Nightingale," on account 
of his extraordinary whistling powers. Should an unwary traveler 
come across his path, he would whistle so melodiously that his victim 
would quickly faint away, whereupon he stepped forward and killed 
him outright. At last, however, a well-known hero, by name Hja 
Marometz, determined to subdue the robber, and, having shot him 
with an arrow, took him prisoner, carrying him off to the court of the 
Grand Prince Vladimir. Even there he proved dangerous, for when 
the grand prince, merely from curiosity, commanded him to whistle, 
the grand princess and all the royal children being present, the man 
commenced whistling in such an overpowering manner that soon Vladi- 
mir with his whole family would inevitably have been dead had not 

TOL. XXIII. — 17 
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one of his brave courtiers, perceiving the danger, got up and shut the 
whistler's mouth.* 

We must not omit to mention the celebrated " Whistling Oyster," 
which about forty years ago created such a sensation at the small oys- 
ter and refreshment rooms situated in Vinegar Yard, near Catherine 
Street, Strand. " It appears," says a writer in the " Daily Telegraph," 
" that about the year 1840, the proprietor of the house in question, 
which had then, as it has now, a great name for the superior excel- 
lence of its delicate little * natives,' heard a strange and unusual sound 
proceeding from one of the tubs in which the shell-fish lay, piled in 
layers one over the other, placidly fattening upon oatmeal, and await- 
ing the inevitable advent of the remorseless knife. Mr. Pearkes, the 
landlord, listened, hardly at first believing his ears. There was, how- 
ever, no doubt about the matter. One of the oysters was distinctly 
whistling, or, at any rate, producing a sort of 'sifflement' with its 
shell. It was not difficult to detect this phenomenal bivalve, and in a 
very few minutes he was triumphantly picked out from among his 
fellows, and put by himself in a spacious tub with a bountiful supply 
of brine and meaL The news spread throughout the town, and for 
some days the fortunate Mr. Pearkes found his house besieged by 
curious crowds. That this Arion of oysters did really whistle is 
beyond all question. How he managed to do so is not upon record." 
As may be imagined, the jokes to which this fresh wonder of creation 
gave rise were unlimited ; and Thackeray was in the habit of relating 
an amusing story of his own experience in connection with it. It 
appears that he was one day in the shop when an American came in 
to see this startling freak of nature ; after hearing the talented mol- 
lusk go through its usual performance, he walked contemptuously out, 
remarking at the same time that " it was nothing to an oyster he knew 
of in Massachusetts, which whistled * Yankee Doodle ' right through, 
and followed its master about the house like a dog." Douglas Jerrold 
surmised that the oyster had undoubtedly "been crossed in love, and 
now whistled to keep up appearances, with an idea of showing that it 
didn't care." The subsequent fate of this interesting creature, says 
Mr. Waif ord,f " is a mystery — ^whether he was eaten alive, or igno- 
minously scalloped, or still more ignominiously handed over to the 
tender mercies of a cook in the neighborhood, to be served up in a 
bowl of oyster-sauce as a relish to a hot beefsteak. In fact, like the 
* Lucy ' of Wordsworth — 

* . . . none can tell 
When the oyster ceased to be.' 

But it is somewhat singular that so eccentric a creature should have 
existed in the middle of London, and in the middle of the nineteenth 
century, and that no history of his career should be on record." Last- 

* Carl Engel, " Musical Myths and Facts," i, 92, 93. 
t "Old and New London," ui, 284. 
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ly, although whistling would seem to be as natural an act as that of 
laughing, yet we are told by Mr. Shortland that it was formerly un- 
known among the New-Zealanders.* When, too, on one occasion a 
native of Burmah observed an American missionary whistling, he ex- 
claimed in astonishment, " Why ! he makes music with his mouth ! " 
a remark which the missionary noted down in his journal with this 
note : " It is remarkable that the Burmese are entirely ignorant of 
whistling."! — Gentleman^ 8 Magazine. 



SKETCH OF PEOFESSOE BENJAMIN SILLIMAN, LL. D. 

THE name of Professor Benjamin Silliman is intimately connected 
with the progress of science in the United States during the for- 
mer half of this century, and is identified with the beginning of the 
study of American geology. 

Benjamin Silliman was bom in North Stratford (now Trumbull), 
Connecticut, on the 8th of August, 1779. His oldest American ances- 
tor on the father's side was believed to have been an emigrant from 
Holland, but there are reasons for presuming that he belonged to an 
• Italian Protestant family that .took refuge in Switzerland, and one of 
whose members afterward came to America, possibly sojourning for a 
short time in Holland. His grandfather was a graduate from Yale 
College, a Judge of the Superior Court of the colony, a member of 
the Governor's Council, and influential in public affairs. His father 
served with credit during the Eevolutionary War as a brigadier-general, 
and enjoyed the confidence of Washington. On his mother's side he 
was descended from John Alden and Priscilla Muggins, of the May- 
flower. After attending for a time the public school of his neighbor- 
hood, he prepared for college under the tuition of his pastor, the Eev. 
Andrew Eliot, and entered Yale College in 1792, the youngest but one 
in his class. He spent the year after his graduation at home, caring 
for his mother's farm ; the next year he took charge of a select school 
in Wethersfield, Connecticut, and entered the law-office of the Hon. 
Simeon Baldwin, in New Haven, whence, after completing his three 
years' course in law, he was admitted to the bar in 1802. While still 
a law-student — in September, 1799 — and when he had just reached the 
age of twenty, he was appointed a tutor in Yale College. 

Up to this time classical instruction had received the predominant 
share of attention at Yale College, "theological, ethical, and meta- 
physical subjects were much cultivated, and logic was also a prominent 
topic " ; mathematics was appreciated ; much interest had been aroused 



* "Traditions of the New-Zealanders," p. 134. 

f Howard Malcolm, " Travels in Southeastern Asia," 1839, i, 205. 
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in astronomy ; physics was less cared f or, and chemistry had been 
" scarcely mentioned." Mr. Silliman was considering a proposition to 
settle down at the practice of the law in Georgia, when in July, 1801, 
President Dwight informed him that the corporation of the college 
had several years before resolved to establish a professorship of chem- 
istry and natural history as soon as the funds would admit of it. The 
time had come when the resolution could be carried into effect, but it 
was impossible to find in this country a man properly qualified to dis- 
charge the duties of the office, while there were reasons that made the 
appointment of a foreigner inexpedient. The president saw no way 
but to select a suitable young man at home, and give him time to qual- 
ify himself for the professorship ; and he had fixed upon Mr. Silliman 
as the person whom he would propose to the corporation. Mr. Silli- 
man was inclined from the first to consider the offer favorably, because, 
as he has recorded in his " Reminiscences," "the study of Nature ap- 
peared very attractive. In her works there is no falsehood, although 
there are mysteries to unveil, which is a very interesting achievement. 
Everything in Nature is straightforward and consistent. There are 
no polluting influences ; all the associations with these pursuits are 
elevated and virtuous, and point toward the infinite Creator." The 
professorship was instituted in 1802, with a provision that such time as 
might be agreed upon should be given the professor-elect to decide 
whether he would accept the appointment, and Mr. Silliman was chosen * 
professor. Philadelphia then "presented more advantages in science 
than any other place in the country," and he went there first. Here 
he enjoyed the instruction, with experiments, of Dr. James Wood- 
house, of the Medical College, and had as a fellow-boarder Robert 
Hare, who had just perfected his oxyhydrogen blow-pipe, and was 
much occupied with the subject, and enlisted his new friend in his ser- 
vice. He also attended the lectures of Dr. Barton on botany and of Dr. 
Caspar Wistar on anatomy and surgery, and met Dr. Priestley at the 
house of the latter. He received valuable suggestions from Dr. Mac- 
lean, of Princeton, whom he visited in his transits to and from Phila- 
delphia ; and thus he learned to regard the eminent professor as his 
earliest master in chemistry, and Princeton as his first starting-point 
in that pursuit, although he had not an opportunity to attend any lec- 
tures there. Having attended two winters in Philadelphia, he returned 
to New Haven and began to write his lectures. His first lecture was 
delivered April 4, 1804, when he was twenty-four and a half years old, 
to a class which included, among other men who afterward became 
distinguished, John C. Calhoun, Bishop Gadsden, and John Pierpont ; 
the subject was the history and progress, nature and objects, of chem- 
istry. Four lectures were given in a week — sixty in the course — and 
some notices of mineralogy were included. 

In the mean time, the corporation of the college had voted to spend 
ten thousand dollars in Europe during the ensuing year, in the purchase 
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of books and philosophical and chemical apparatus. Professor Silliman 
applied for the privilege of going as purchasing agent, suggesting that 
his salary, which would be continued, and the agent's commission 
would pay his expenses, and he would, at the same time, have an 
opportunity of improving in his profession. His proposition was ac- 
cepted ; armei with a multitude of letters of introduction, the general 
effect of which he found to be equivalent to an order — " Sir : Please 
to give the bearer a dinner, and charge the same to yours," etc. — ^he 
spent a year in Europe. He performed experiments with Frederick 
Accum, the German chemist, and attended the lectures of Dr. George 
Pearson on chemistry, materia raedica, and therapeutics, in London ; 
heard Drs. Hope, Gregory, and Murray, in chemistry and geology ; 
subscribed to Dr. Munroe's and attended Dr. Barclay's courses in 
anatomy, at Edinburgh ; visited the Continent, and made the acquaint- 
ance of the most eminent scientific men of the day. Geological science 
at that time, he says, in iiis " Reminiscences," " did not exist among 
us, except in the minds of a very few individuals, and instruction was 
not attainable in any public institutions.'* In Edinburgh there were 
learned and eloquent geologists and lecturers, and ardent and success- 
ful explorers, and the contest between the Wemerians and the Hut- 
tonians was at its height. Professor Silliman was interested in the 
discussions, and, giving his attention to the subject, reached a stand- 
ard of attainment in geology which he believed he could not have 
gained at home. He read the arguments on both sides, and came to 
the conclusion on which geologists are generally now tacitly agreed, 
that " both theories were founded in truth, And that the crust of the 
earth had been formed and greatly modified by the combined, or some- 
times antagonistic and conflicting, powers of fire and water." 

Professor Silliman had already attended to the care of the modest 
collections of minerals belonging to the college. There were a few 
metallic ores which had been named by Dr. Adam Seybert, of Phila- 
delphia ; a small collection which Dr. Semper had brought from Eng- 
land, containing some beautiful specimens, particularly in the lime 
family ; and his own collections made in the mines of Derbyshire and 
Cornwall, in England, and local specimens obtained in his rambles 
among the trap-rocks of the Scottish capital, with a purchased suite 
of Italian polished marbles, all of which "when arranged, labeled, 
and described in illustration of the mineral portion of the chemical 
lectures, served to awaken an interest in the subject of mineralogy, 
and to produce both aspirations and hopes looking toward a collec- 
tion which should by-and-by deserve the name of a cabinet." One of 
the first things to be done after returning home was to study the geol- 
ogy of the vicinity of New Haven, in the light of the knowledge that 
had been gained in Edinburgh. The result of this survey was a re- 
port, printed in the first volume of the " Transactions " of the Connec- 
ticut Academy of Arts and Sciences, in which an attentive reperusal 
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by the author fifty-two years afterward suggested very few alteratious 
and disclosed no important errors. The cabinet of Mr. Benjamin D. 
Perkins was shortly afterward purchased for a thousand dollars, and 
in 1810 the splendid cabinet of Colonel George Gibbs was deposited 
in the college. The latter cabinet, which attracted visitors from all 
parts of the country, was bought fifteen years afterward. While 
Professor Silliman was engaged in arranging it, the Rev. Dr. Ely ac- 
costed him : " Why, dominie, is there not danger that with these phys- 
ical attractions you will overtop the Latin and the Greek ? " Professor 
Silliman replied : " Sir, let the literary gentlemen push and sustain 
their departments. It is my duty to give full efi^ect to the sciences 
committed to my care." 

An " American Journal of Mineralogy *' had been started by Dr. 
Archibald Bruce, of New York, in 1810, but had been suspended after 
the publication of four numbers. Professor Silliman, at the suggestion 
of Colonel Gibbs, and with the approbation of Dr. Bruce, started, in 
1818, a journal intended to include the entire circle of the physical 
sciences and their applications. This was "Silliman's" (now the 
" American ") " Journal of Science," which is still continued under the 
direction of the son and son-in-law of its founder. 

The courses of popular lectures on scientific subjects which were 
conducted by Professor Silliman in the different cities of the United 
States, originated in 1808, when a course in chemistry for ladies and 
gentlemen was proposed to him, and gladly assented to, as a scheme 
in the interest of scientific progress. A class of about forty-five per- 
sons was formed, and listened to the instruction given them apparently 
with complete satisfaction, for it appeared afterward, the lecturer re- 
marks, in speaking of the matter, that the course " turned on female 
hinges," and " sentiment lubricated the joints. ... It was my province 
to explain the affinities of matter, and I Ead not advanced far in my 
pleasing duties before I discovered that moral affinities, also moving 
without my intervention, were playing an important part." One of 
the affinities involved the professor, and his marriage to Miss Harriet 
Trumbull, daughter of the second Govetnor Trumbull, and one of his 
hearers, followed in the course of the next year. Many years after- 
ward he was invited to deliver a course in Hartford — the first out of 
New Haven ; then followed courses in Lowell, Boston (where "the 
Orthodox and Unitarian influence was united in his favor," and where 
he returned to lecture in several successive years afterward), other 
New England towns, and New York. In 1843 he lectured in Pitts- 
burg, where he received most "vivid demonstrations of kind and 
gratified feelings " ; the next year in Baltimore, where he found that 
" people who came for once, staid " ; and afterward in Baltimore 
again. Mobile, New Orleans, Natchez, at Washington before the 
•Smithsonian Institution, and in St. Louis. The calls to lecture con- 
tinued actively through twenty-three years, from 1834 to 1857. In 
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summing up the results of these courses, Professor Silliman expressed 
a feeling of satisfactory assurance that he had popularized science ; 
that at no period of his life had his efforts been more useful, both to 
his country and his family ; and that there was no part of his profes- 
sional career which he reflected upon with more satisfaction. 

He was accustomed to explain the success of his lectures, and the 
uninterrupted interest they attracted, by stating that he always pre- 
pared them " with all possible care, and arranged every experiment and 
illustration so as to insure success. Then I could stand before the 
largest audience without anxiety or embarrassment ; could, without 
manuscript, clearly state and explain my subject, and, when the proof 
became necessary, I could perform the experiments successfully and 
even beautifully, and exhibit the specimens which some other truth 
demanded, to insure conviction." 

In 1830 Professor Silliman made a visit of exploration to the val- 
ley of Wyoming and its coal formations, where he examined some 
hundred mines and localities of coal, extending through forty miles in 
length ; in 1832-'33 he was engaged, under a commission from the 
General Government, in a scientific examination on the subject of the 
culture and manufacture of sugar ; and in 1836 he made a tour of in- 
vestigation among the gold-mines of Virginia. 

In 1840 an association of geologists was formed in Philadelphia 
for the purpose of promoting the progress of their science and its 
applications in this country, and Professor Silliman was chosen its 
first president. This society was in time succeeded by the " American 
Association of Geologists and Naturalists,'* and the latter eventually 
became the " American Association for the Advancement of Science." 

In 1849 Professor Silliman, having reached the age of seventy 
years, tendered a resignation of his professorship, to take effect at the 
end of the ensuing academic year. The corporation, only half accept- 
ing his resignation, requested him to continue his lectures in the de- 
partment of mineralogy and geology, should his life and health be 
spared. Later, at the request of the corporation, he reconsidered his 
resignation, and continued in the full occupation of his professorship 
till 1853, when, " wishing to go out before he should be compelled by 
infirmity, and to march out of the camp with colors flying," he retired 
finally. "Thus," he remarks in bis journal, after referring to the 
public notices that were taken of his retirement during commence- 
ment-week, "I have finished my regular connection with Yale College, 
after having been almost fifty-four years an officer of the institution — 
three years a tutor, fifty-one a professor, and almost fifty a lecturer. 
... I seem to have attended my own academic funeral, and many to 
be the mourners on the occasion." The corporation requested him to 
continue as a professor emeritus, with the right to vote in the academ- 
ical and medical faculties. His professorship was divided, and he had 
the satisfaction of seeing his son placed in the chair of Chemistry, and 
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his son-in-law, Professor Dana, in that of Geology and Mineralogy. 
The name of Silliman was given to both chairs. 

Professor Silliman was still to continue a prominent figure before 
the public, kept so by other events than those connected with science 
and the affairs of the college. A few months after his resignation the 
Kansas-Nebraska controversy rose to its height, and the Republican 
party was bom amid the convulsions it excited. Professor Silliman 
had always abhorred slavery, and he saw in these disputes great moral 
issues, and the question of the equal rights of citizens of all the States 
to settle in the Territories and defend themselves there. His active 
interest in these matters, and the works by which he showed it, called 
out bitter partisan reprobation, and this in turn invoked eloquent and 
deserved eulogies of his pure character and his attainments in science 
from Senators Foster and Dixon in the United States Senate. 

Professor Silliman kept even pace with the progress of science and 
scientific ideas as they were developed through all his career, and let 
his religious faith shine at the same time with a light of even brilliancy. 
The possibility that there was a conflict or could be a conflict does not 
seem even to have occurred to him. From his earliest college-days, 
piety and a firm devotion in religious faith seem to have formed a 
prominent side of his character ; yet he never hesitated to accept the 
most startling discovery, when it proved deserving acceptance. " Now, 
at eighty-two and a half years of age," he says, March 1, 1862, " I can 
truly declare that, in the study and exhibition of science to my pupils 
and my fellow-men, I have never forgotten to give all the honor and 
glory to the infinite Creator, happy if I might be the honored inter- 
preter of a portion of his works, and of the beautiful structure and 
beneficent laws discovered therein by the labors of many illustrious 
predecessors. For this I claim no merit. It is the result to which 
right reason and sound philosophy, as well as religion, would naturally 
lead. While I have never concealed my convictions on these subjects, 
nor hesitated to declare them on all proper occasions, I have also 
declared my belief that while natural religion stands as the basis of 
revelation, consisting as it does of the facts and laws which form the 
domain of science, science has never revealed a system of mercy com- 
mensurate with the moral wants of man. In Nature, in God's creation, 
we discover only laws — laws of undeviating strictness, and sure penal- 
ties annexed for their violation. There is associated with natural laws 
no system of mercy ; that dispensation is not revealed in Nature, and 
is contained in the Scriptures alone. With the double view just pre- 
sented, I feel that Science and Religion may walk hand in hand." " For 
his own part," says Professor Fisher, from whose rich biography we 
have drawn freely in the composition of this sketch, " he felt that the 
Bible was a revelation from God. . . . Not being in the habit of 
resorting to the Scriptures for information in physical science, he had 
valued its early pages for the pure and sublime theism which they 
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inculcated. . . . Nor did he deem it necessary to suppose that the 
author of Genesis, however instructed by a higher light, was himself 
cognizant of the truths of geology, especially the truth of the great 
antiquity of the globe, and the length of time consumed in the geologi- 
cal changes." The idea of the length of geological time, as presented 
in his lectures, was novel to the majority of his auditors, and evidently 
shocked the prejudices of many of them, but he maintained it with 
vigor, and generally left a good impression regarding it in the end. 
Concerning the opponents of these ideas among the clergy, he wrote 
to Dr. Hitchcock in 1837 : " I believe, with you, if they were masters 
of our subject, they would think as we do. Some of them are candid 
and forbearing ; others find no insuperable difficulties ; others are 
silent because they feel that they do not understand the matter ; but 
a few are loud, confident, and uncharitable, while it is obvious they 
know not whereof they affirm, . . . but I see a strong purpose on the 
part of some to hold no terms with geology, and to insist upon the lit- 
eral and limited understanding of the history ; but they will find them- 
selves deserted, for the matter will in time come right." Of a particu- 
lar attack on the geological theory he wrote to Professor Hitchcock : 
" You and I know that any attempt to impair geological evidence, or 
to reconcile it with the popular view of time, must be abortive. No 
matter how violent or bitter our assailant may be, doubtless he will be 
more so in proportion to his ignorance of geology and to the strength 
of his prejudices." 

Mrs. Silliman died in January, 1850, and Professor Silliman was 
married a second time, in the following year, to Mrs. Sarah I. Webb, 
of Woodstock, Connecticut. His death was apparently induced by a 
neuralgic attack which he incurred from attending a meeting on be- 
half of the Sanitary Commission, on the 13th of November, 1864. 
He was confined to the house for several days, but seemed afterward 
to recover, and made several calls in the neighborhood ; but on the 
24th — Thanksgiving-day — ^he died, instantly and without a struggle, 
just as he had remarked that he might perhaps go out to church. 
The disease from which he died was supposed to be an affection of the 
heart. 

Professor Silliman, says his biographer. Professor Fisher, would 
have been the last to claim that he had that rare insight of genius 
which divines the secrets of Nature. His whole turn was more prac- 
tical than speculative. " His perceptions were quick, his judgment 
sound, and all his mental operations were marked by good sense." His 
qualities "well fitted him for his peculiar work, and that was to collect 
and diffuse scientific truth. . . . Nor is he without merit as an in- 
vestigator, although his distinction does not lie here. He was never 
very careful to claim for himself the credit of scientific discovery. At 
the same time, he took delight in bringing honor to the discoveries of 
others." He prepared an edition of Henry's "Chemistry," which 
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appeared in 1808, with the modest annoimceineiit, "To which are 
added notes by a professor in this country." While this work was 
going through the press, a remarkable meteor passed over New Eng- 
land (December, 1807), and exploded over Weston, Connecticut, where 
several stones fell to the ground. He visited the scene, and, besides 
publishmg a popular account of the facts in the " Connecticut Herald," 
made them the subject of a scientific examination and report before 
the Philosophical Society of Philadelphia^ which was afterward re- 
published in the " Memoirs " of the Connecticut Academy of Arts and 
Sciences, and read aloud in the Philosophical Society of London, and 
in the Academy of Sciences in Paris. His two visits to Europe (the 
second one was in 1851) were followed by books of travels, both of 
which were received with great satisfaction, while the earlier one 
(1810) was highly commended, abroad as well as at home, as one of 
the best works of its class. He was the first to obtain potassium in 
this country, and the first to notice and record the effect of a powerful 
battery in volatilizing carbon and transferring it from the positive to 
the negative pole in a state of vapor. An account of his experiments 
with the oxyhydrogen blow-pipe was published in the "Memoirs" 
of the Connecticut Academy of Arts and Sciences in 1813. He pub- 
lished an account of a journey between Hartford and Quebec in 1820, 
an edition of Bakewell's " Geology " in 1829, and a t^xt-book on chem- 
istry, in two volumes, in 1830. It was largely through his influence 
that the Scientific School, started by the younger Professor Silliman in 
1842, which was afterward endowed by the gentleman whose name it 
bears as the Sheffield Scientific School, was adopted by the college as 
one of its departments, in 1846 and 1847. Professor Silliman was for 
many years in regular correspondence with the most eminent scientific 
men of Europe, among whom may be named Berzelius, Robert Bake- 
well, Humboldt, Carl Ritter, Lyell, Sir R. I. Murchison, Richard Owen, 
Daubeny, Herschel, and Dr. Mantell. Some of these he never knew 
personally, but was brought into communication with them through a 
common interest in science. 
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COSSESFONDENCE. 



WRITTEN AND UNWRITTBN CONSTITU- 
TIONS. 
Messrs. Editors: 

A PERUSAL of ypur article in the 
March number of " The Popular Sci- 
ence Monthly/' entitled *'Law against 
Right,'* left an unpleasant impression on 
my mind, occasioned by the depreciatory 
criticisms upon lawyers with which it 
abounds. I am the more surprised at this, 
as, during many years' attentive reading of 
the " Science Monthly " I have had occasion 
to note the fairness and general freedom 
from invective which pervade your method 
of dealing with all questions discussed. It 
is not my purpose to express any opinion 
upon the merits or demerits of the law of 
copyright as it exists either in this country 
or in England, the subject which seems to 
have inspired your article. I only desire to 
say a word in behalf of lawyers as a pro- 
fessional class, and to express the opinion 
(and I say it after an active practice of 
nearly forty years in several different States, 
and some ti^vel and observation abroad) 
that the lawyers in this country, under writ- 
ten constitutions, are no more given to 
"quibbles, devices, and sharp interpretations 
of law," than those of other countries. 

While lawyers are responsible for the 
manner of presenting their clients* cases in 
court, judges for a proper interpretation of 
the laws, and jurors ^or such an application 
of the law to the facts of the case as will 
result in a rightful verdict, neither are di- 
rectly responsible for the condition of the 
law itself, but must take it and apply it as 
they find it. Right here comes in the diffi- 
culty as to written as compared with un- 
written constitutions of which you complain. 
It is no doubt true that in this country 
judges are bound by the fundamental writ- 
ten law, but they are not bound to sacrifice 
its main underlying purpose upon a given 
subject to the mere letter. The principle 
is as firmly rooted in our jurisprudence as 
in that of any country, that the mere tech- 
nical letter of the text must give way to the 
clear purpose of the ordinance or law as 
gathered from a reasonable interpretation 
of the whole of the law bet^ring upon the 
particular subject ; but where the meaning 
is clearly apparent it must prevail : if it is 
right, there is no ground for complaint ; if 
wrong, the people here constitute the only 
tribunal to correct the error, and they alone 
should be held responsible for any resulting 
injustice, and not the lawyers or judges 
who are bound by their oaths to apply the 
law as they find it. The great body of the 



law is, of course, both here and in Eng- 
land, statutory ; as to this the distinction as 
to written and unwritten law does not exist, 
and I hazard the opinion that as to this the 
administration of justice in England is not 
more elastic or less technical than here. 

The main drift of your article tends to 
the point that unwritten constitutions pro- 
vide a more ready means of attaining the 
ends of justice than written constitutions. 
The latter may afford some temporary ad- 
vantages, but upon the whole I think the 
view you present is erroneous. 

The science of law has had its conflicts 
with ignorance, prejudice, and false ethics, 
like most other departments of human 
thought, and I think it has made some 
progress, and quite as much progress in 
America as in Europe. The substitution of 
written for unwritten constitutions may be 
attended with some temporary evils and 
delays of justice, but upon the whole it can 
not be denied that they furnish more effect- 
ual barriers against the encroachments of 
arbitrary power upon the liberties of the 
people than mere traditional precedents 
which may be swept away under the spur 
of popular clamor, or set aside under the 
pressure of a ministerial or administrative 
crisis. The fundamental law should be in 
such condition that it will resist the press- 
ure when the greatest strain comes upon it, 
for it is then that it is especially wanted. 
When the ship of state is sailiug under 
clear skies and over smooth seas it matters 
little whether there is any constitution, 
written or unwritten ; but when the stress 
does come, and either people or ruler wants 
to break down the barriers which the les- 
sons of history and human experience have 
set up in the form of a constitution, it is 
then of supreme importance that the re- 
straining power of the fundamental law 
should be an iron hand and not an elastic 
gutta-percha string, to be stretched at pleas- 
ure. Now, which is most likely to effect 
this purpose, the written letter, from the 
meaning of which there is no escape, or 
those traditional precedents which go imder 
the name of unwritten constitutions, and 
which the ingenuity of man can readily tor- 
ture into a construction favorable to the 
purpose of temporary usurpation ? 

The tendency of the times is to favor 
not only written constitutions but the codi- 
fication of law, remedial and otherwise. 
The great body of the common law, as we 
all know, is not the work of Legislatures 
but the creation of judges, which has long 
obtained in this country, and upon the su- 



Digitized by 



Google 



268 



THE POPULAR SCIENCE MONTHLY. 



perstructure of which judges have gone on 
building, creating a vast fabric of case- 
law, so voluminous and unwieldy that no 
mortal man, no matter how great his ability 
or attainments, can within the limits of 
human life fully master it. To remedy this, 
the evolution of the science of law has de- 
veloped a method of collecting together, 
from the vast libraries of reported ca es 
and judge-made laws, the settled principles 
therein contained, and of reducing them to 
a carefully arranged and harmonious system 
known as codes. Thi^ codification, when 
enacted by the Legislature, becomes the 
written law of the land, and takes the place 
of the uncertain elastic line of precedents 
founded on cases, and which, resting in the 
"bosom of judges," might be colored by 
their prejudices or warped by their interests 
or passions. If these views are correct, 
instead of unwritten law, either fundament- 
al or statutory, furnishing the best means 
of promoting the ends of justice, the reverse 
is true, and the science of jurisprudence 
must advance along the paths of written 
laws, inflexible in their terms, and from 



which there is no escape other than through 
prescribed and appropriate methods of 
amendment. Charles R. Street. 

Huntington, Scffolk County, N. Y., \ 
March 26, 18«8. f 



EECLAMATIOK 
Meswa. Editors: 

In the April number of " The Popular 
Science Monthly," page 795, Mr. H. H. Bates 
cites Maxwell's article, in the " Philosoph- 
ical Magazine" for 1877, page 453. More 
than five years before the publication of 
Maxwell's note, I had shown (" Proc. Am. 
Phil Soc," xii, 894) that the ratio of the 
vivial of wave-propagation to the vivial of 
its oscillating particles is 6 : 9, and that the 
ratio is determined by the secondary center 
of oscillation between the ethereal center of 
gravity and the ethereal center of linear 
oscillation. Maxwell gave no reason for 
his deduction, and his executors have been 
unable to find any among his papers. 

Pliny Earle Chase. 
Havsbfoxd Collegk, Pa., April 7, 1S88. 



EDITOR'S TABLE. 



8CIEKCE, LITER ATUBE, AND THEOLOGY. 

THE discussion of the relations of 
these great elements of thought 
proceeds vigorously. " Line upon line 
and precept upon precept " accumulate ; 
while the last instructive line respect- 
ing science and literature comes from 
the London "Times," and the last 
weighty precept concerning science and 
theology from the President of Harvard 
University. 

In connection with the meeting of 
the civil engineers, held recently in Lon- 
don, the " Times " of that city makes 
the following significant declarations, 
which it is desirable to place upon per- 
manent record, both as the deliberate 
utterance of an influential organ of pub- 
lic opinion and because of the incon- 
testable truth of the statement itself. 
The " Times " says : 

" Meetings such as that of Saturday 
evening remind us not merely of the 
services of a particular branch of sci- 
ence to mankind, but of the remarkable 
determination of human activity to 



scientific pursuits which is character- 
istic of the present age. Literature no 
longer holds the place it once did in 
the minds of men; nor does it com- 
mand, as it once did, the services of 
the most powerful intelligences. The 
protest against an education wholly or 
chiefly consisting of the study of the 
classics is the result of a profound 
change in the conditions of life. Men 
have not deliberately and as a result of 
abstract reasoning discarded one set of 
studies in favor of another. On the 
contrary, they have discovered, often to 
their great chagrin, that a complete in- 
tellectual displacement has taken place. 
That which was taken up under protest, 
as a thing too closely connected with 
utilitarian pursuits to be quite worthy 
of a man of intellect, has now pressed 
into its service the chief intellectual 
power of the country. The tide of in- 
tellectual effort sets strongly in the di- 
rection of science, just as at an earlier 
period it set in the direction of letters. 
The teachers and leaders of the day, the 
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real dominant forces of the age, are the 
men of science, the investigators of nat- 
ural phenomena, not the thinkers, phi- 
losophers, or metaphysicians who for- 
merly gave their name to sects, and 
made all the world their partisans. 
Nothing is more remarkahle than the 
profound respect of the scieatific con- 
ception associated with the name of 
Darwin, not on science only, hut on lit- 
erature, art, morals, and, in short, upon 
life. Some will tell us that all this is a 
lamentahle result of the materialism of 
the age ; hut we naturally ask how it 
happens that some centuries of a non- 
scientific or literary culture left us a 
prey to the materialism it is supposed 
to antidote? It is untrue, moreover, 
that material interest has heen the great 
impelling force. The great discoveries 
of science have usually heen n^ade hy 
men seeking no material reward, and, 
as a matter of fact, receiving very little. 
Science pursues her own way for the 
most part, and her discoveries are after- 
ward utilized hy men eagerly seeking 
for the means of material enrichment. 
Even when it is a question of so prao- 
tical a thing as a new dye, it will he 
found that the chemist, searching into 
the properties and combinations of mat- 
ter, comes upon the secret unawares, 
while the manufacturer and the dyer 
reap the profits. It is, indeed, only upon 
these terms that Nature yields up her 
secrets." 

Quite in the spirit of the foregoing, 
though in a different and more special 
direction, is the article of President 
Eliot, of Harvard, in the "Princeton 
Review " for May, " On the Education 
of Ministers." President Eliot declares 
that the education of the clerical pro- 
fession has fallen so far behind the age 
as to he out of relation with it, and to 
have consequently lost its ancient com- 
manding influence, and even resulted 
in the degeneration of the clerical char- 
acter. In the early part of his able 
article he shows tlie eminent position 



formerly occupied by the clergy as in- 
tellectual leaders. They were founders 
of colleges, and the largest professional 
class among the students. While a hun- 
dred years ago in Harvard, Yale, and 
Princeton the clerical graduates were 
respectively 29, 82, and 45 per cent, 
they have now fallen so far behind that 
" in the six years from 1871 to 1876 the 
percentage of ministers among the grad- 
uates of the same institutions was, in 
Harvard, 5i; in Yale, 7; in Princeton, 
17." President Eliot then glances at 
the great changes that have gone for- 
ward in society during the last hundred 
years, profoundly affecting the beliefs 
of men on many important questions, 
and bringing new and extensive knowl- 
edge to bear upon practical and every- 
day problems in relation to social affairs. 
Coincident with these movements, the 
temper of the public mind has imder- 
gone a wonderM change within a cen- 
tury upon several points which vitally 
affect the clerical profession. In the 
first place, the weight of all authority 
has greatly dimini^ed, and the sources 
of recognized authority are quite dif- 
ferent from what they were a century 
ago. The priest, like the secular ruler, 
has lost all that magical or necroman- 
tic quality which formerly inspired the 
multitude with awe; and the divine 
right of the minister is as dead among 
Protestants in our country as the divine 
right of kings. . . . Again, the people 
in these days question all things and all 
men, and accept nothing without ex- 
amination. They have observed that 
discussion often elicits truth, that con- 
troversy is useful on many difficult sub- 
jects, and that in some circumstances 
many heads are better than one ; hence 
they have learned to distrust ell ex ca- 
thedra teaching, and to wait for the con- 
sent of many minds before giving their 
adhesion to new doctrines. We hardly 
realize how very recently the masses 
have acquired these invaluable habits, 
or how profoundly these habits have 
affected the position of the minister." 
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But it is in the recent progress 
of science that President Eliot finds, 
the influence by which the position of 
the clerical profession is most pro- 
foundly affected in these times. On 
this subject he says : J* We come 
now, in the fourth place under this 
head, to the most potent cause ot 
change in the relative position of the 
ministry within this century, namely, 
the rise and development of physical 
asd natural science. The immense ac- 
quisitions of actual knowledge which 
have been amassed in this new field, 
the great increase of man's power over 
nature, the consequent changes in each 
man^s relations to his fellow-men and 
to the physical earth, including the 
wonderful expansion of his interests 
and sympathies, his emancipation from 
superstitions, and the exaltation of his 
prospects and hopes, are all facts of the 
utmost moment to the race ; but it is 
not these facts, tremendous though they 
are, which most concern us in the pres- 
ent discussion. The important point 
for us now to observe is that, during 
the growth of natural science, a new 
method or spirit of inquiry has been 
gradually developed, which is charac- 
terized by an absolute freedom on the 
part of the inquirer from the influence 
of prepossessions or desires as to re- 
sults. This spirit seeks only the fact, 
without the slightest regard to conse- 
quences ; any twisting or obscuring of 
the fact to accommodate it to a precon- 
ceived theory, hope, or wish, any tam- 
pering with the actual result of inves- 
tigation, is the unpardonable sin. It is 
a spirit at once humble and dauntless, 
patient of details, drawing indeed no 
distinction between great and small, 
but only between true and false ; pas- 
sionless, but energetic, venturing into 
pathless wastes to bring back a fact, 
caring only for truth, candid as a still 
lake, expectant, unfettered, and tireless. 

" The achievements of scientific in- 
quirers, animated by this spirit of sin- 
cerity and truth, have been so extraor- 



dinary within the past sixty years, and 
this candid spirit is in itself so admi- 
rable, that the educated world has ac- 
cepted it as the only true inspiration of 
research in all departments of learning. 
No other method of inquiry now com- 
mands respect Even the ignorant have 
learned to despise the process of search- 
ing for proofs of a foregone conclusion. 
Apologetics have ceased to convince 
anybody, if they ever did. Thus the 
civilized world has set up a new stand- 
ard of intellectual sincerity, and Prot- 
estant theologians and ministers must 
rise to that standard if they would con- 
tinue to command the respect of man- 
kind. How different was the situation 
of the profession when diplomacy was 
the only other learned calling I Even 
the legal profession, as it was gradually 
differentiated from the clerical, made 
no such sharp requisition of mental 
honesty and independence. It is the 
electric light of science which has made 
white and transparent the whole temple 
of learning. These remarks imply that 
ministers, as a class, and as a necessary 
consequence of the ordinary manner of 
their education and induction into of- 
fice, are peculiarly liable to be deficient 
in intellectual candor ; and that is what 
I, in common with millions of thought- 
ful men, really think ; and I think fur- 
ther that this belief on the part of mul- 
titudes of educated men, most of whom 
are silent on the subject, is a potent 
cause of the decline of the ministry 
during the past forty years. The fault 
is quite as much that of the churches 
or sects as of the individual ministers ; 
for almost every church or sect endeav- 
ors to tie its members, and particularly 
its ministers, to a creed, a set of articles 
or a body of formulas. These bonds 
are put on by most ministers at an early 
age, and must be worn all their lives, 
on peril of severing beloved associa- 
tions, or, perhaps, losing a livelihood. 
The study, reading, and experience of 
fifty years are supposed to work no 
essential change in the opinions of the 
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youth. The creed or the articles may- 
be somewhat vagne and elastic, but can 
not honestly be stretched much. Now, 
the lay world believes in the progress 
of knowledge, because it has witnessed 
progress ; and it is persuaded that there 
must be incessant progress in theologi- 
cal science as well as in all other 
branches of learning. It does not see 
metaphysicians, physicians, historians, 
chemists, zoologists, or geologists, com- 
mitting themselves in youth to a set of 
opinions which is to last them a life- 
time, or even a day ; on the contrary, 
they see all these classes of scholars 
avowedly holding their present opin- 
ions subject to change upon the dis- 
covery of new facts, or of better light 
upon old facts, and, as a rule, actually 
modifying their opinions in important 
respects between youth and age. In- 
deed, fixity of opinion is hardly respect- 
able among scholars. If it be said that 
there can be no progress in theology, 
because revelation was a fixed historical 
quantity, the answer is, that revelation, 
like creation, must be fiuent; or, in 
other words, that the interpretation of 
revelation to the mind of man must be 
like the interpretation of creation, ever 
flowing, shifting, and, if the mind of 
man improves, improving. No other 
profession is under such terrible stress 
of temptation to intellectual dishonesty 
as the clerical profession is, and at the 
same time the public standard of intel- 
lectual candor has been set higher than 
ever before. This is the state of things 
which deters many young men of abil- 
ity and independence from entering the 
profession, and causes the acknowl- 
edged dearth of able ministers." 



HEBEB NEWTON AND THE HERESY- 
HUNTERS. 

These observations of President Eli- 
ot find an apt illustration in the case of 
the Rev. Heber Newton, which is now 
attracting a good deal of public atten- 
tion. Intelligence and liberality have 



undoubtedly made great headway, and 
put the theological profession out of 
joint with the enlightenment of the 
times; but there is a pious-ignorant 
class of great influence that is not to 
be overlooked. Is it indeed so certain 
whether intelligence or stupidity is in 
the saddle in the popular theological 
arena? Certain foolish fanatics have 
combined to hunt the Rev. Heber New- 
ton out of the Episcopal Church, on the 
old charge of heresy. And what is the 
pretext of this action ? Why, the rev- 
erend gentleman appears to have been 
doing a little thinking on his own 
account — ^the mortal sin of theology! 
They say he made a solemn bargain, a 
vow, that he would do no independent 
thinking, have no opinions of his own, 
but simply re-echo the authorized creed, 
and that, having now begun to inquire, 
he is no longer fit to remain in the 
Christian Church. 

Mr. Newton has ventured to think 
and to speak about the use and abuse 
of the Christian Scriptures — a proper 
subject, one would suppose, for a clerical 
teacher. He has opinions, sincere opin- 
ions, which he deems important, about 
the inspiration of the Bible, and how 
that phrase is to be understood. Now, 
it is incontestable that there has grown 
up an interesting and important accu- 
mulation of knowledge about the Bible 
in recent years, and knowledge deter- 
mines opinion, in spite of all the the- 
ology in the world. And so it comes 
about that Mr. Newton, having convic- 
tions upon the inspiration of the Bible, 
must suppress them, and thus go along 
in comfortable hypocrisy, or express 
them, and be turned out of the Church. 
This was the dark age policy, with 
certain grim accompaniments; but is 
the stupid bigotry of by-gone ages still 
in the Episcopal saddle? We shall see. 

Meantime, we venture to suggest 
that the heresy-hunters widen a little 
the scope of their operations; for, if 
they are going to make thorough work 
in purging the Church from all ad- 
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vanced opinion, and turn out everybody 
who blinks at the literalness of the ver- 
bal creed, 'they will have plenty of busi- 
ness, and can find a good many more 
cases quite as bad as that of Mr. New- 
ton. We are told that the case is sim- 
ply one of breach of contract. Enter- 
prising editors, to whom an ecdesias- 
tical trial would be as much of a god- 
send as the Saratoga horse-races, are 
especially solicitous about Heber New- 
ton's contract to preach certain things 
which he is bound and sworn to preach 
while he remains in the Church. 

Now, suppose these heresy-hunters 
institute an inquiry as to the extent 
of clerical dereliction in maintaining 
acknowledged Christian foundations. 
There can not be the slightest donbt 
as to the fundamental importance of 
a belief in hell, in our system of or- 
thodox theology. It is the basal, and 
topmost, and all-impelling idea. The 
conception of hell is the comer-stone 
of the orthodox edifice, the key-stone 
of the orthodox arch; and, what the 
fires under the boiler are to the steam- 
engine, that are the fires of hell to the 
orthodox "scheme of salvation." The 
idea pervades the Christian theology 
and hymnology, and has been preached, 
sung, and prayed now for some eight- 
een hundred years, the proclaimed ob- 
ject of the whole theological system 
being to save men from belli Such 
being the theological import and his- 
toric prominence of the doctrine, which 
is explicitly conserved in the creeds, and 
solemnly avowed by all orthodox cler- 
gymen, would it not be well to look a 
little into the growth of modem heresy 
regarding it in the very bosom of the 
Church ? How is it about the enforce- 
ment of the hell-fire contracts? It 
would be interesting to know how 
many times the fundamental hell-doc- 
trine is referred to in the course of or- 
dinary pulpit ministration, and how it 
is slurred over and put aside and ig- 
nored as if the preachei*s were ashamed 
to allude to it. We think an inquest 



of this sort would reveal the fact that 
there is a good deal more reservation, 
and private interpretation, and playing 
fast and loose with creed and Scripture, 
than our heresy-hunters are aware of; 
and, if they pushed their inquisitorial 
work very far in this direction, they 
would be pretty sure to vacate half the 
pulpits in the land. 



THE BANQUET TO DE, HOLMES. 

All who had the good fortune to 
be present at the complimentary din- 
ner to Dr. Oliver Wendell Holmes, giv- 
en by the Medical Faculty of New York 
at Delmonico's, April 12th, will long 
remember it as a rare occasion. It was 
a most appropriate tribute of honor to 
the distinguished guest, and the taste 
and elegance displayed in the banquet 
and the excellence of the judiciously 
chosen speakers did abundant credit to 
the managers of the affair. But their 
task was not difScult, for hardly ever 
before were such favorable elements 
combined to give success to such an oc- 
casion. In the first place, if the com- 
mittee had gone around the world with 
lanterns, over all the lines of latitude and 
lon^tude, they could not have found 
another so eligible a man to exploit in 
the festive and honorary way as Dr. 
Holmes. Known, admired, and loved 
wherever the English language is spok- 
en, illustrious as a poet, humorist, nov- 
elist, essayist, conversationalist, and lec- 
turer, and, finally, so specially distin- 
guished as an anatomist and physician 
as to command the high regard of the 
medical profession in the metropolis of 
the country, nothing was wanting to 
give inevitable success to any compli- 
mentary expres^on of unaffected adnu- 
ration and profound respect. Delmon- 
ico is, of course, a constant quantity, 
and can be counted on for the perfec- 
tion of a feast, but the intellectual fur- 
nishings in this case were spontaneous, 
varied, and also of the highest quality. 
When prose was exhausted, poetry came 
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to the rescue, eloquence flowed as freely 
as the wine, divinity refused to be out- 
done by medicine in praise of the guest, 
the press claimed him as a typical jour- 
nalist always ready for sagacious com- 
ment upon memorable events, and lit- 
erature and science pressed their rival 
claims for the inscription of the name 
of Holmes upon their banners. The doc- 
tor took it all with the most gracious 
good-nature, knowing as well as any- 
body that there was a great deal more 
truth than flattery in the cordial utter- 
ances of which he was the target, and 
he gave the supremest proof of imper- 
turbable good-humor by submitting to 
the insatiate exactions of a crowd of au- 
tograph-hunters who cornered him for 
their diabolical purposes after twelve 
o'clock. 



LITERARY NOTICES. 

Dtnamio Sociologt, or Applhd Social Sci- 
ence, AS BASED UPON STATICAL SOCIOLO- 
GY AND THE LESS Ck)MPLEX SCIENCES. By 

Lester F. Ward, A. M. In two vol- 
umes. New York: D. Appleton & Co. 
Pp. ^726 and 698. Price, $6. 

In the rush of publications from a teem- 
ing press there now and then comes a work 
of such grave and exceptional import as to 
demand a special and careful consideration, 
and among these are to be included the 
two comprehensive volumes now before us. 
Under the technical and somewhat unat- 
tractive title of " Dynamical Sociology," Mr. 
Ward has made an original and able con- 
tribution to the large and very important 
subject of social science. Although he is, 
of course, indebted to many sources for his 
materials, yet the handling of the topics is 
bis own. His work is not a compilation or 
rSsumi of previous promulgations, but an 
elaboration of bis own independent views ; 
and he has constructed a system which, 
from its breadth, its scientific basis, and its 
elaborate method lays claim to the character 
of a philosophy. 

It must be confessed that the presump- 
tions in these times are strongly against 
the novel and ambitious reconstructions of 
thought, whidi so frequently challenge pub- 
VOL. xxin. — 18 



lie attention, and, if the author were asked 
in this case for his credentials, he would 
probably say that they must be found in 
the book. Yet Mr. Ward is well known by 
his scientific, economical, and social contri- 
butions to the magazines, as well as by 
other publfcations of recognized merit, and 
if he has not before issued any consider- 
able book, it is probably because he has 
been absorbed for the last ten years in the 
preparation of the extensile treatise now 
published. 

Mr. Ward's title, as we have intimat- 
ed, is unfortunate. Sociology is a forbid- 
ding word — snarled at by petty purists as 
illegitimate-Hind not yet settled and de- 
fined in familiar speech ; while the kind of 
sociology designated as ^ dynamical " only 
deepens the obscurity, and makes it neces- 
sary, at the outset of any intelligible no- 
tice of the work, to explain what is meant 
to be indicated by these terms. This will, 
moreover, furnish the key to the method of 
the book. 

The author assumes sociology to be a 
science already so well established as to 
take proper rank in the family of sciences. 
It deals with the laws of social phenomena, 
as botany deals with the vegetable kingdom, 
and zoology with the animal world. But 
science is of two kinds, pure and applied, 
the former consisting of an exposition of 
facts and principles, and the latter of their 
practical applications for purposes of utility. 
Pure sociology, therefore, confines itself to 
the classification of the facts and the elucida- 
tion of the principles of social phenomena. 
It deals with society by the natural history 
method, describing, analyzing, comparing, 
and generalizing the comprehensive data of 
the subject. Its aim is simply the estab- 
lishment of a body of truth, without the 
formal consideration of its uses. This is 
sociology as generally and properly under- 
stood. 

But Mr. Ward thinks that, when the 
practical applications of this science are 
to be considered, new terms are needed to 
mark an important distinction, and so he 
uses the word ttcUied to characterize its com- 
mon scientific form. But this established 
sociology, or "Statical Sociology," which 
consists of the classified facts and general- 
ized principles of the sdence, he holds to 
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be of a negatiTe or passiye kind, and he 
sajs that this has hitherto proved sterile or 
unproductive of benefit to the eommunity. 
Like the other sci^ices, it needs application 
to make it useful and valuable. But this 
application involves active human agency, 
the control of social effects, and, as man's 
effort and directive power is here the main 
idea, he expresses this element of force by 
the term dynamiCy and calls this branch of 
the subject ** Dynamic Sociology." On this 
view, statical sociology deals with the great 
processes of nature, with genesis and nat- 
ural evolution; while dynamic sodology 
treats of psychic human agency, and arti- 
ficial results in the social sphere. 

Mr. Ward maintains that the time has 
come when sociology must pass formally 
from the theoretic to the applied stage. 
While admitting the impracticability of most 
of the measures that have aimed at sodal 
amelioration, he nevertheless considers that 
we can no longer avoid the endeavor to de- 
rive certain fundamental principles of social 
action that shall bring the phenomena of 
society under the same intelligent control 
that science has long made possible in the 
division of physical phenomena, and guide 
the active interference of man in the direc- 
tion of social affairs and to the accom- 
plishment of social ends. This he assumes 
to be the art stage in the development of 
the subject in which purposed artificial 
agencies supplement and carry forward the 
natural processes of development for the 
attainment of the highest fruits of human 
progress. 

Mr. Ward devotes his first volume main- 
ly to ** Statical Sociology." It opens with a 
long introductory chapter, presenting a gen- 
eral view of the entire scheme. This is 
followed by two historical chapters, review- 
ing the two great modem systems of Au- 
guste Comte and Herbert Spencer, in a man- 
ner sufficiently full for his general pur- 
pose. Then follow four chapters dealing 
with the most fundamental principles of 
cosmical development, or evolution in the do- 
main of purely natural phenomena. These 
are entitled respectively "Cosmogeny," 
"Biogeny," " Psychogeny," and "Anthro- 
pogeny," dealing with the genesis <^ worlds, 
of life, of mind, and of man, and naturally 
leading up to the higher department of 



"Sodogeny," or the genesis and develop- 
ment of human society. Following the cur- 
rent terminology, we have here to do with 
pure sociology only, or its treatment from 
the point of view of the laws of nature. 
As a comprehensive exposition of the doc- 
trine of evolution, this volume has great 
merit 

Sodological study thus far, Mr. Ward 
maintains, has chiefly giv^i attention to the 
genetic or unconscious progress of sodety. 
The causes that have produced this passive 
or unconscious social progress are subjected 
to a searching analysis, and are found in tiie 
9oeial forces. These consist fundamentally 
in desires, but they are desires which in- 
here permanently in the nature of man as a 
living organism. They are divided into 
two great groups, the original, or essential, 
and the derivative, or non-essential, social 
forces. The essential forces are those de- 
sires which belong to man as an animal, 
and are necessary to the maintenance of 
the primary functions of nutrition and re- 
production. The non-essential forces are 
those desires which have been developed in 
the course of evolution, and they are divided 
into the aesthetic, the emotional, or moral, 
and the intellectual social forces. The pri- 
mary forces, which have led to sodal trans- 
formations, are, therefore, blind forces, 
which result to the performance of acts with 
no reference to thdr ultimate effects. 

Mr. Ward's argument for dynamical so- 
dology, to which his secimd volume is de- 
voted, is not easily presented in a para- 
graph, but it is substantially as follows: 
The ultimate end of human action is well- 
being or happiness, but this can not be at- 
tained through direct effort; it requires 
means. There are five proximate ends 
standing in as many d^rees of remoteness 
from the ultimate end, the attainment of 
any of which is equivalent to the attain- 
ment of all the less remote ones, and the 
ease in securing which is directly propor- 
tional to their remoteness. These proxi- 
mate ends, therefore, constitute so many 
means to the attainment of the ultimate end 
of well-being. 

The first of these proximate ends is hu- 
man progress itself, which, in order to be 
true progress, must secure the ultimate end. 
But progress is not in any proper sense at- 
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tainable by direct effort ; it must itself be 
sought through means. The means of prog- 
ress, which therefore become the second 
proximate end, must consist in the proper 
kind of oc^ton, but such action is only less 
difficult of direct attainment than is progress 
itself. Here, again, the necessary means 
must be adopted to secure the end. 

The higher forms of action, such as se- 
riously affect the condition of society, are 
chiefly the result of the ideas or opinions 
entertained. In a general sense, then, opm- 
ion may be regarded as the means to action, 
and hence as the third proximate end. But 
direct attempts to influence opinion are also 
practically futile ; means must be employed 
here, as before. 

Ideas and opinions rest upon the data 
in possession of the mind. Such data, to 
conduce to the several proximate ends, and 
through these to the ultimate end of well- 
being, or happiness, must be in harmony 
with reality. In other words, the data, of 
opinion must consist in knowledge. Knowl- 
edge, therefore, is the fourth proximate end, 
the attainment of which will carry with it 
that of all the less remote ones, and also 
that of the ultimate end. Now, knowledge 
may be attained by the direct effort of the 
individual ; but the mind is most receptive 
of it during the plastic period of youth, be- 
fore an appreciation of its value can have 
been acquired sufficient to insure the effort 
to obtain it. To leave it to enforce itself, 
therefore, is virtually to fail of its attain- 
ment, BO that this also is to be secured only 
through means. 

The means to knowledge is instruction or 
education. This is defined as ** the universal 
distribution of the most important extant 
knowledge." As an end^ education can be 
easily secured by direct effort, even of so- 
ciety in its collective capacity. It differs 
from all the other ends in requiring no fur- 
ther means for its accomplishment than the 
mere mechanical appliances. Education, 
therefore, constitutes the most remote proxi- 
mate end, and the hiUial means to the at- 
tainment of all the less remote ends, and 
also of the ultimate end of the general wel- 
fare. All these ends may, therefore, be 
wholly neglected and left to take care of 
themselves, and the entire' energy of society 
may be concentrated upon this most remote 



end, or initial means, to the highest social 
progress. 

The second volume of Mr. Ward's work 
opens with a chapter treating chiefly of 
man*8 relation to the universe, which he in- 
sists must be more clearly conceived before 
any further progress can be made in phi- 
losophy, and it ends with a statement of 
the definitions and theorems of dynamic so- 
ciology. The remaining six chapters are 
devoted to the detailed consideration of the 
six theorems, one being given to each of the 
great ends, in the order in which we (have 
noticed them. The work, therefore, closes 
with a radical discussion of the claims of 
education as above defined, as the supreme 
essential condition to further and higher so- 
cial progress. 

No idea can be given in such a brief 
notice as this of the number of important 
subjects of great public interest at the 
present time that are traversed by Mr. Ward 
in these solid volumes. The work is more 
constructive than critical, but it deals 
throughout with live topics and urgent pub- 
lic problems. The author takes radical is- 
sue with his philosophic predecessors, and 
arrives at new results for which he claims 
the sanction of science and reason. As the 
reader will perhaps have inferred, the drift 
of his reasoning is toward a great extension 
of coercive agency and government control 
in the work of social progress. His work 
is, in f adt, a vigorous and systematic assault 
upon the doctrine of laissez /aire, and the 
policy of leaving things to spontaneous in- 
fluences and the self-regulation of private 
enterprise. It is, perhaps, the strongest 
defense yet made of the enlargement of 
state functions for the direction of social 
affairs. The task was an ambitious one, 
but the manner of its execution proves that 
it was not presumptuous. 

The merits of Mr. Ward's work are un- 
questionably such as to entitle it to the se- 
rious attention of students ; but, aside from 
its intrinsic claims, its logic is so strongly 
in the direction of predominant American 
tendencies, that it is sure to be welcomed 
by many as a representative exposition of 
American policy and thought. It appeals 
strongly to different classes of thinkers. 
Boldly coping with the ripened systems of the 
Old World, it will commend itself to many 
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who are ambitious about the derelopment of 
philosophy on this side of the Atlantic. The 
work is, moreover, of an eminently practical 
sort, and deals with the relations of political 
and social science in their bearing upon the 
interests of the community in such a way as 
to entitle it to the consideration of states- 
men and political economists. Besides, as 
it offers a new synthesis of facts, and aims 
to co-ordinate into a uniform scheme the 
accepted truths of all the sd^ices, it can 
not fail to awaken the interest of thinking 
scientific men in all departments. And, as 
the philosophy of religion is broadly and in- 
dependently treated, the work is certain to 
haye an interest for all schools of religio- 
philosophic speculation and inquiry. As 
Mr. Ward's work is thoroughly up to the 
times both in substance and spirit, the 
reader will of course be prepared for a 
good deal of freedom and boldness in dis- 
cussion ; but the author is no trifler, though, 
in the courageous expression of his convic- 
tions, he goes no further than is justified by 
the practice of this questioning age. 

. We may add that the work is written in 
a style that will commend it to popular read- 
ers. Mr. Ward makes himself perfectly un- 
derstood, and without effort on the part of 
those who follow him. He is at timea dif- 
fuse, and we thhik the work would have 
borne considerable condensation, but, believ- 
ing that the views he desires to promulgate 
are important, the author seems to have 
been only solicitous for that fullness of state- 
ment that shall give completeness to his 
meaning in the reader's mind. The refer- 
ences to collateral discussion are numerous 
throughout the text, so as to facilitate the 
following out of any spedal argument, and 
the index to the work is careful and ex- 
haustive. Mr. Ward has been arduously 
occupied upon his treatise for a long time, 
and may be congratulated upon the perfec- 
tion of its form as a product of the book- 
making art 

It has been our purpose in this notice 
simply to give the best account we could in 
so brief a space of the general characteris- 
tics of the ** Dynamic Sociology." Our 
readers hardly need to be reminded of our 
decisive dissent from the doctrines of the 
school of which Mr. Ward will now easily 
take the place of the ablest leader, but we 



have refrained from criticism, that our state- 
ment might be as far as possible fair and 
unbiased. There is, at any rate, a great 
deal in this work that is instructive, and 
to be cordially commended, and there are 
parts of it that we could wish to see more 
widely circulated than they can be in these 
formidable volumes. Though disagreeing 
with much that it contains, the book is 
nevertheless to be welcomed as a timely 
contribution to contemporaneous inquiry, 
and it will unquestionably aid in giving a 
fresh impulse and a fruitful direction to 
the discussion of large and momentous sub- 
jects. 

INT££NATIONAL BCIEIITIFIO SEBIES. 
No. XLV. 
Man before Metals. By N. Jolt, Pro- 
fessor at the Science Faculty of Tou- 
louse. With 148 Illustrations. New 
York: D. Appleton & Co. Pp. 866. 
Price, $1.75. 

The subject of the early history of man- 
kind, in the light of the modem doctrine of 
the antiquity of man, is not only of growing 
interest, but in its researches and its expo- 
sitions it is enlisting much of the leading 
talent of the age. It is established that we 
have to go back of all written history for 
that primitive basis of history which is writ- 
ten only in the book of nature. Here sci- 
ence comes to the aid of the philosophical 
historian, and reveals those conditions of 
man and sodety which are indispensable to 
the understanding of the subsequent course 
of humanity. Among the latest and ablest 
contributions to this subject is that by the 
eminent French authority. Professor Joly, 
whose contribution to the International Se- 
ries is now rendered into English in a very 
popular form under the title of " Man before 
Metals." His book is an excellent oom- 
pend of our present knowledge on the an- 
tiquity and early history of man, and the 
author's French clearness of statement has 
been well preserved in the translation. 

In the first part of the volume, devoted 
to " The Antiquity of the Human Race," 
Professor Joly describes the discoveries that 
have been made in the bone-caves, the 
kitchen-middens of Denmark, the Sardinian 
Nuraghi, and on the sites of the Swiss lake- 
dwellings. A short chapter is devoted to 
** Prehistoric Man in America," but the 
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limits of the Yolume forbid any detailed 
account of discoyeries outside of Western 
Europe. The author disparages certain at- 
tempts to estimate the number of years that 
man has lived on earth, and the duration 
of the stone, bronze, and iron ages, and 
maintains that all peoples have not passed 
through these three ages at the same time. 
Hence such divisions can have only a rela- 
tive, not an absolute, chronological value. 
That human bones are found m strata where 
they could not have been buried in later 
time, and intermingled with bones of the 
cave-bear, the mammoth, the reindeer, and 
many other long-extinct species; that the 
bones of these beasts often bear wounds — 
sometunes partly healed — ^which were plainly 
made by the weapons found in the same 
localities ; with other evidence still more re- 
markable — prove that man was present in 
Europe during the Quaternary age. Relics 
have been found that have convinced some 
archaeologists of the presence of man during 
the Tertiary period, and this opinion our au- 
thor shares, though he does not deem the 
assumption proved. 

Part II, " Primitive Civilization," re- 
counts what has been learned from the rel- 
ics of primitive man as regards his domestic 
life, methods of industry, his progress in 
domesticating animals, in drawing and carv- 
ing, his religious ideas, and customs of hu- 
man sacrifice and cannibalism. The author 
concludes, from the data so far obtained, 
that primitive European man dwelt for a 
considerable period in caves. The flesh of 
the mammoth, the great cave-bear, the horse, 
the aurochs, and other animals, generally 
eaten raw, together with wUd fruits and 
roots, formed his staple diet The use of 
fire was known, and pottery had been in- 
vented. He clothed himself in skins, which 
he sewed by means of bone needles. Can- 
nibalism was practiced to some extent, and 
the horrors of war were already known. 
But, in spite of his savage customs, " he 
was man in all senses of the word — ana- 
tomically, intellectually, and morally." 

On the Desert, with a Brief Review of 
Recent Events in Egypt. By Henry 
M. Field, D. D. New York: Charles 
Scribner's Sons. Pp. 880. Price, $2.00. 
We must confess to having read Dr. 

field's book with great pleasure, and found 



it refreshing, entertaining, and instructive. 
We say " confess " in honest acknowledg- 
ment of an interest hardly expected in a 
new book on the wanderings of the old 
Jews. No doubt, we were prejudiced, as 
Hebrew matters had been somewhat over- 
done in our early education. Between the 
horrible droning sermons, mostly about the 
Israelites, which made the day of rest a 
weariness and a burden, and the Sunday- 
school exercises, which were worse because 
sleep was impossible, and the pious books 
about the patriarchs and prophets, which 
had to be read all during the week, we got 
an early surfeit of things Hebraic, and when 
there came at length the happy liberty of 
reading what we liked, the children of 
Israel got a wide berth, and we naturally 
f aUed to keep up with the progress of mod- 
em investigation into the profane aspects 
of Jewish history. But early associations 
are omnipotent, and we have accordingly 
gone through Dr. Field's book describing 
the present aspects of ancient sacred places 
with an unusiud degree of satisfaction. 

Dr. ileld's volume, we observe, has been 
criticised for its want of novelty. It is said 
that he has gone over ground that has been 
traversed many times before, until its inter- 
est is exhausted, and that he has not been 
able to add anything new or important to 
what previous travelers had furnished. Very 
likely those who have kept up with Pales- 
tine explorations and antiquarian researches 
into the old haunts and relics of the Jewish 
people would find no important revelations 
in this volume. But it was not intended to 
enlighten those who have spent their lives 
in the study of Jewish history. The author 
offers his book merely as an introduction to 
the learned works of those who have de- 
voted themselves to the investigation of the 
subject. 

He says: *'The Peninsula of Smai has 
been a favorite ground of Biblical explorers. 
In their zeal to visit scenes made dear by 
connection with sacred history, they have 
sought to follow the track of the children 
of Israel from the time of their departure 
out of Egypt ; to trace their marches on the 
desert; to fix the place of their encamp- 
ments, not only around the base of Sinai, 
but even when wandering and almost lost 
in the great and terrible wilderness. The 
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fruit of these researches is a library of ex- 
ploration, which forms a most Taloable ad- 
dition to our Biblical literature, not only for 
the knowledge it ^ves of sacred geography, 
but of the whole religious, social, and politi- 
cal economy of the Hebrews. While these 
great works, the monuments of so much 
learning, occupy the attention of scholars, 
other readers may be interested in turning 
over a portfolio of sk^ches, which claims 
only to present a few pictures of the des- 
ert" 

From this point of view we have found 
the work extremely interesting. It is writ- 
ten in an easy and familiar style, and 
abounds in pleasant descriptions and com- 
mon-sense reflections relating to the scenery 
of the country, the associations of promi- 
nent places, and the character and habits of 
the people that came under the author's ob- 
servation. The first two diapters, devoted 
to Egypt and its relations to England, give 
an excellent summary of what is known as 
the ** Egyptian question," and form an in- 
structive preliminary ' to the subsequent 
chapters on the wanderings of a people so 
intimately associated as were the old He- 
brews with the ancient Egyptians. 

It was the object of our traveler to go 
over the ground traversed by the Hebrew 
people after their flight from Egypt. He 
accordingly crossed the desert by camel 
navigation, following their track, and linger- 
ing to observe the various locations that 
have derived their interest from the sacred 
history. Starting from Suez, the first point 
of interest reached was the wells of Moses 
at a mile or two on, and from this station 
the party pursued the route to Mount Sinai, 
a distance of one hundred and fifty-three 
miles, at the rate of twenty to twenty-five 
miles a day, the usual ** camel's journey." 
After spending some time among the inter- 
esting scenes of Mount Sinai, they start- 
ed through the mountains and struck into 
the great wilderness in which the children 
of Israel wandered for thirty-seven years 
before reaching the land of promise. The 
narrative then proceeds with its detail of 
incidents of tent-life, campmg, and march- 
ing, and the description of desert scenes 
and memorable localities until the terrible 
wilderness is crossed, and the travelers 
emerge into the crude civilization of Pales- 



tine in the neighborhood of Gaza. From 
this point they proceeded through the hill 
country to Bethlehem, "the place where 
Christ was bom " — a town, at present, of 
some five thousand inhabitants — and the 
chapter devoted to it is perhaps the most 
interesting in the book. 

Of course. Dr. Field, as a good, sound, 
orthodox man, will not suffer his reader to 
suppose thi^t he has taken this excursion 
from mere idle curiosity, but because of his 
profound religious interest in the history 
with which his observations are associated. 
The thread of narration is, therefore, once 
broken by an episode in which be goes into 
a discussion and a defense of the Hebrew 
polity which has been the subject of much 
criticism in these skeptical times. It is 
not so mudi his object to maintain the in- 
spiration of Moses as to vindicate his wis- 
dom and humanity as a lawgiver. His 
chapter on ** Theocracy and Democracy," in 
relation to the Hebrew system of govern- 
ment, is readable and suggestive, but we 
suspect that the philosophy of the subject 
will not be cleared up until it is studied in 
the light of the great law of social evolu- 
tion. 

Home Gymnastics ; with a Short Method 
or ACQUiBiNO the Art of Swimming. By 
T. J. Hartelius, M. D. Translated by 
0. Lofving. J. B. Lippincott & Co., 
Phila. Pp. 94. Price, 60 cents. 
Or course, the importance of exercise to 
health is by no means a modem physiologi- 
cal discovery, but we undoubtedly owe to 
Ling, of Sweden, the most ingenious system 
of gymnastics, calculated to produce a har- 
monious development of the human organ- 
ism, and to insure the preservation of health 
as well as the cure of diseases. It is said 
that Ling never used a movement of which 
he could not scientifically demonstrate the 
physiolo^cal effects, and there can be little 
doubt of the important influence it has 
exerted during the half-century that has 
elapsed since the promulgation of the 
" movement-cure." 

The editor of this volume remarks that 
"it is dawning more and more upon the 
minds of physiologists and practitioners that 
*■ motion is the principal agent in the whole 
process of life,' and that systematic muscu- 
lar exercise is one of the best means for 
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influencing the vital actions of tiie body." 
And, such being unquestionably the case, 
our most practical concernment is with the 
best means of gaining the benefit of these 
systematic ezerdses. Those who have well- 
equipped gymnasiums within reach may be 
congratulated that the problem is solved for 
them, but the great mass of people are with- 
out such opportunities. The little work of 
Dr. Hartelius, which has been so judiciously 
translated, is exactly what is wanted for uni- 
versal home use. Systematic exercises are 
described and illustrated, which are suited 
to strengthen and develop all parts of the 
muscular system, and this without the use of 
any other apparatus than a bench, or seat, 
and even this is by no means indispensable. 
All that is required for exercise is the body 
itself, and as most people possess this oni&t 
they need not be put to the slightest expense 
to secure a comprehensive system of gym- 
nastic exercises, and which, moreover, shall 
be just as efficient as they choose to make it. 
Following the descriptions of movements are 
lists adapted for specific purposes, and for 
infants and old persons, as well as for those 
in full vigor. 

The Alternative, a Study in Pstcholoot. 
New York: Macmillan & Co. Pp. 887. 
Price, $2.'r5. 

This anonymous work is a vigorously 
written polemic on metaphysics in its more 
modem aspects. It is written with a con- 
servative animuSy and the author is of opin- 
ion that he has helped forward psychologi- 
cal inquiry in several important particu- 
ars. Mr. Henry Sidgwick, certainly a very 
competent authority, says, in an advertise- 
ment to the volume : ** I have had an unex- 
pected interim of enforced cessation from 
my Work, which I have employed in reading 
about half the proof-sheets you sent me. 
Without reading any more— which for the 
present I have not time to do— I feel no 
doubt that the book deserves the atten- 
tion of all students of philosophy from 
the amount of vigorous, precise, and inde- 
pendent thinking that it contains — ^thinking 
which appears to me generally consistent, 
so far as it has been completely developed, 
though, at some important points, the work 
of definition and analysis does not seem to me 
to have been carried far enough. I also find 



the terse, forcible individuality of the style 
attractive on the whole, though I can not 
but wish that the author had somewhat re- 
strained his impulse to innovate in techni- 
cal terminology." 

Idtls of Norway, and other Poems. By 
Hjalmar Hjorth Botesen. New York : 
Charles 6cribner*s Sons. Pp. 185. Price, 
$1.25. 

This is a collection of brief poems, 
some forty in number, mostly on light and 
fanciful subjects suited to sentimental treat- 
ment They are of excellent literary merit, 
and show a skillful mastery of English versi- 
fication that is certainly remarkable in an 
author writing in a foreign tongue. The 
pieces in this volume are considerably va- 
ried, both in form and in the subject chosen ; 
we have been most struck, however, with 
those on "The Sea," "The Air," and on 
"Evolution," the latter of which we have 
taken the h'berty of transferring to our 
pages. The poetic treatment of the en- 
larged views of nature, for which we are in- 
debted to science, is an important part of 
the " progress of thought." 

Aboriginal American Literature. 

The second volume of Dr. D. G. Brin- 
ton's " Library of Aboriginal American Lit- 
erature," is announced to appear in June. 
It is the " Iroquois Book of Rites," compris- 
ing the original text and a literal translation, 
with introduction, notes, and glossary, and 
is edited by Horatio Hale, Esq. This is a 
native composition, partly in the Mohawk 
and partly in the Onondaga language, and 
includes the proceedings observed in the 
council when a deceased chief is lamented 
and his successor is installed. The forms, 
after having been preserved and handed 
down in memory for several generations, 
were written down, by desire of the chiefs, 
when the language was first reduced to 
writing. 

Science in Short Chapters. By W. Mat- 

TiEu Williams, F. C. S. New York : 

Funk & Wagnalls. Pp. 808. 

This volume contains a great number of 

brief essays, popularly written, on a wide 

variety of scientific subjects, and the name 

of the author is a sufficient guarantee of the 

general soundness of the information and 

criticism presented in the book. 
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Ths Dudem Of School-Songs. By Will- 
iam TiLUNGHAST. Syracusc, New York : 
C. W. Bardeen. Pp. 160. Price, 60 
cents. 

The ''Diadem" is intended to facilitate 
instruction in siglit-singing by ordinary teach- 
ers, even tliough they may not themselves 
be singers. Besides a new system of in- 
struction arranged for this purpose, and a 
manual of directions for the use of teachers} 
it contains songs and music of varied char- 
acter for all grades of schools. 



PUBLICATIONS SE^JfilVED. 

*«* Authors and others^ tending papers and 
monographs for notice, wiU please specify Jor gen- 
eral information, where they can be procured. 

PropoBed Ordinance, and Rules and Regala- 
tiODS on Plombing and Uoiue Drainage for 
Philadelphia. By the Committee of Twcn^-one. 
Philadelphia : P. Blatdstoo, Son & Co. Pp. 14. 
10 ceots. 

Report of the Director of the Illinola State 
Laboratory of Natural History. 188K88. ByS. 

A. Forbes. Normal, 111. Pp. 12. 

The SphingldBB of North America. By A. B. 
Orote, A. M. Washington, D. C. Pp. 6. 

Books for the Toung. CompUed by C. M. 
Hewins. New York : F. Leypoldt Pp. 94. 25 
cents. 

Uiiiversity of Pennsylvania. Catalogae and 
Announcement, 1882-'83. Philadelphia. Fp. 116. 

Entomological Papers from the "Transac- 
tions of the Iowa Stale Horticultural Society,** 
1&83. Des Moines : F. M. MUls. Pp. 42. 

"The American Fruit-Drier, or Pneumatic 
Evaporator.** Waynesboro, Pa.: American 
Manufiictnring Company. Pp. 48. 

The Cornell University Register, 1882-*88. 
Ithaca, N.Y. Pp.128. 

The Physiology of Protoplasmic Motion. By 
Th. W. Engelmann, M. D. Translatea by Charles 
S. Dolley, M.D. Rochester, N.Y.: Davis A 
Leyden. Pp. 40. 60 cents. 

Proceedings of the Davenport (Iowa) Acade- 
my of Natural Sciences. Vo'u in, Part in. Pp. 
811, with Four Plates. 

Lectures delivered to the Employ^ of the 

B. & O. R. R. Co. By Professor H. Newell Mar- 
tin and Drs. H. Sewall, W. T. Sedgwick, and W. 
E. Brooks. Baltimore : B. & O. K. R. Co. Pp. 
96. 

The Q. P. Index Annual for 1882. Bangor, 
Me. Pp.61. 

The Bacteria. By_T. J. Burrill, Ph. D. 
Springfield, 111. : H. W. Rokker. Pp. 65. 60 
cents. 

Report of the United States Bureau of Statis- 
tics on Imports, Exports, Immigration, and 
Navigation, September 80 to December 81, 1882. 
Washington: Government Printing-Office. Pp. 
860. 

The Great Ice Age in Pennsylvania. By Pro- 
fessor H. Carvill Lewis. Pp. 21, with Map. 

Scripture Opened. A Topical and Analytical 
Commentary. Acts. By Rev. J. M. Coon, Bea- 
ver Dam, Wis. 

The Maintenance of Health. Bv J. Milner 
Fotheig01,M.D.,M.R.C.P. New York :G. P. 
Patnam*8 Sons. Pp. 866. Paper, 60 cents. 

"Appalachia.** April, 1888. Boston :W.B. 
Clarke & Carmth. Pp.202. 60 cents. 



Register of the Appalachian Mountain Clnb 
forl8& Boston: W.B.Clarke &Oarmth. Pp. 
86. 

The Higher Professional Life. By J. M. Da 
Costa, M. D. Philadelphia : J. B Lippincott & 

Reports of Experiments on Insects injurious- 
ly alfectinff the Orange-Tree and the Cotton- 
Plant. United States Entomological Bureau. 
Washington : Government Printii^-Office. Pp. 

Reports of Observations on the Rocky Moun- 
tain Locust and the Chinch-Bug. United States 
Entomological Bureau. Waehington : Goveru- 
ment Printing-office. Pp.86. 

United States Monthly Weather Review for 
February, 1888. Washington : Office of the Chief 
Signal-Officer. Pp. 68, with Maps. 

Parish Institutiont of Maryland. By Edward 
Ingle, A. B. Baltimore : Johns Hopkius Univer- 
sity. Pp.48. 40 cents. 

Report of the Board of Commissioners of the 
Tenth Cincinnati Industrial Exposition. 1882. 
Cincinnati : James Barclay. Pp. 820. 

Illustrated Art Notes of Fifty-eighth Spring 
Exhibition, National Academy of Design. By 
Charles M. Kurtz. New York : CasselVPetter, 
Galpin & Co. Pp. 84. 86 cento. 

A Roman Catholic Canard. Boston: "Inves- 
tlgator** Office. Pp.16. 

Two Great Works to be done on our Sidereal 
System. By Jacob Bnnis. Washington, D. C. : 
Rudd & Detweiler. Pp.12. 

On the Action of Certain Vegetable Acids on 
Lead and Tin. By Francis P. Hall. Boston, 
Mass. Pp.18. 

Biennial Report of the Superintendent of 
Public instruction of Florida. By E. K. Foster. 
Tallahassee, Fla. : Charles E. Dyke. Pp. 94. 

Alcoholic Inebriety. By Joseph Farrieh, 
M. D. Philadelphia : P. Blakiston. 1888. Pp. 
186. $1.25. 

Home Gymnastics. By Profepsor T. J. Har- 
telius, M. D. Philadelphia : J. B. Lippincott A 
Co. 1888. Pp.94. 

The Possibility of not Dying. By Hyland C. 
Kirk. New York: G. P. Putnam*8 Sons. Pp. 
112. 76 cento. 

French Forest Ordinance of 1669. With His- 
torical Sketch of Previous Treatment of Forests 
in France. Compiled and translated by J'ohn C. 
Brown, LLJ). Edinbuxgh: Oliver & Boyd. Pp. 
180. 

The American Citizen*8 Manual. Part n. 
By Worthington C. Ford. New York : G. P. Put- 
nam*BSons. Pp.184. $1. 

Marianella. By B. Perez Gald6s. From the 
Spanish by Clara BeU. New York : William S. 
Gottoberger. Pp.264. 

Libraries and Schools. Papers selected by 
Samuel S. Green. New York: F. Leypoldt. 
Pp. 186. 60 cents. 

Libraries and Readers. By William E. Fos- 
ter. New York: F. Leypoldt. Pp. 136. 60 cents. 

Brain-Rest By J. Leonard Coming, M. D. 
New York : G. P. Putnam*B Sons. Pp. 108. $L 

On Work and Wages. By Sir Thomas Bras- 
sev, K. 0. B., M. P. New York : G. P. Putnam's 
Sons. Pp.296. $1. 

The Sciences among the Jews before and dur- 
ing the Middle Ages. By M. J. Schlelden, Ph. D. 
Baltimore : D. Blnswanger & Go. Pp. 64 

Oliver Wendell Holmes, Poet, Litterateur, 
Scientist. By William Sloane Kennedy. Bos- 
ton : 6. E. Casslno & Co. Pp. 856. 

Dr. B. C. Faust*s Laws of Health. Translated 
and improved by Herman Kopp. Brooklyn : H. 
Kopp & Co. Pp. 87. 20 cento. 

The Advanced Queetion-Book. By Albert P. 
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Sonthwick. SyracoBe, N. Y.: C. W. Bardeen. 
Pp. 886. $1.50. 

The Modern Sphinx, and some of her Riddles. 
By M. J. Sayage. Boston : George H. BUie. Pp. 

Man before Metals. ByN. Joly. New York: 
D. Appleton & Co. Pp. 866. 

Manual of Assaying Gold, Silyer, Copper, and 
Lead Ores. By waiter Lee Bro>yn, B. Sc. Chi- 
cago : Jansen, McClorg & Co. Pp. 818. $1.76. 

Authors and Pablishers. A Manual of Sug- 
gestions for Beginners In Literature. New 
York: G. P. Putnam's Sons. Pp.96. $1. 

Eureka— The Mysteries of the Worid Mypte- 
riously Reyealed. By Asa T. Green. Chicin- 
naU: A. G. Collins. Pp. 141. 

History of Medical Bconomy during the Mid- 
dle Ages. By George F. Port. New York : J. 
W.Bouton. Pp. 4881 

Life of Sir William B. Logan, Kt. First Di- 
rector of the Geological Suryey of Canada. By 
Bernard J. Harrington. Montreal: Dawson 
Brothers. Pp.432. 



POPULAR MISCELLANY. 

How ta net In a Taniada.--Sergeant 
John P. Finley, Signal - Serrioe officer at 
Kansas City, Missouri, has published, in a 
pamphlet on tornadoes, some useful direc- 
tions concerning the course to be taken to 
escape the dangers of those terrible forces. 
The inhabitant of a tornado-frequented dis- 
trict must be watchful in the season of 
Tisitations, for he can neyer know when 
the destruction will come upon him. On 
the first sign of the approaching Tortex, 
he must run — always to the north, unless 
by going in that direction he will have to 
cross the entire path of the storm. If he 
is nearer to the southern edge than to the 
center of the probable path, he may go 
south, bearing slightly east; but in no 
event should he ever run directly to the 
east or northeast. It is impossible to save 
any building that may lie in the path of the 
tornado, or any property that can not be 
got out of its way. No material, no meth- 
od of construction can be competent to re- 
sist the raging destruction. Nothing rising 
above the ground can escape it. The most 
practicable measure of precaution is to con- 
struct a " dug-out " at some suitable point, 
within easy distance from the house, to 
serve as a place of refuge or shelter. The 
retreat should be entirely under -ground, 
with a roof at least three feet thick, not 
rising above the surface of the earth, and 
entered from the northern or eastern side. 
A "cellar-cave" may be constructed from 



the cellar, if the bouse has one, to serve as 
a substitute for the " dug-out." It should be 
excavated from the west wall of the cellar, 
toward the west, and should be made as 
complete and secure as the " dug-out" If, 
however, the storm can not be escaped, if 
no refuge is at hand, or there is not time to 
get to it, the safest thing to do is to place 
one's self against the west wall of the cellar, 
face forward, or against the south wall, as 
near the southwest comer as possible. The 
northeast quarter \ is in any case a fatal 
position, and should always be avoided. 
If one is actually overtaken by the tornado, 
his only resource is to cast himself face 
downward upon the ground, with his head 
to the east and his arms thrown over his 
head to protect it. If a stump or large 
stone, or anything heavy that the wind will 
not blow over, is near, he may get a trifle of 
protection by throwing himself to the east- 
ward of it. If in a house with no cellar, he 
should get into the west room, on the ground- 
floor if possible, and away from all stoves 
and heavy furniture. The people of towns 
might find it to their advantage to provide 
for havmg a watch, to be on duty on all 
days when the air bears the premonitory 
symptoms of a violent wind-storm, to give 
a signal to the whole population on the 
appearance of the first real tiireatening 
signs. The signs of the formation and 
approach of a tornado-cloud are distinct and 
sufficiently suggestive to afford opportunity 
for timely and concerted action. Sergeant 
Pinley is continuing his investigations of 
the phenomena of tornadoes, and he has 
prepared three full schedules of minute 
inquiries calling for the facts attendant 
upon the appearance of the storms, which 
he sends to persons who were within the 
path of one, who were on the outer edge of 
the path, and who were from ten to one 
hundred miles from it. 

Seienee and Falth«->" Science and Faith " 
was the subject of an address delivered some 
time ago by Professor A. J. DuBois, of the 
Sheffield Scientific School, before the Sci- 
entific Society of Bridgeport, Connecticut 
The burden of the address is an attempt to 
show that the basis of all scientific knowledge 
is faith ; that what we consider our most cer- 
tain knowledge does not and can not admit 
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of rigid demonstration, but rests at bottom 
upon assumptions whose truth must be 
taken simply upon trust All sdentific 
proof is really based upon the single hy- 
pothesis of the uniformity of nature*-a doc- 
trine which can never be demonstratively 
established, but of which the highest and 
strongest proof is, and always must be, 
merely cumulative. The evidence for this 
hypothesis rests upon our experience, and 
that is of a limited character. Thus, the 
foundation of our knowledge is an assump- 
tion, which, though highly probable, can not 
be proved. " And yet we believe : our con- 
viction is so perfect that, even if exact and 
rigid demonstration were possible, it would 
add not one particle to the positiveness of 
our conviction. The fact remains, then, 
that we believe that which we can not 
prove. The scientist, no less than the theo- 
logian, rests his conclusions ultimately upon 
faith. When reason halts, faith steps in 
and leads us onward, and upon the basis 
of faith our most certain conclusions are 
founded.'' Reason, indeed, is our guide; 
but faith — ^that faith which, resting upon 
experience, nevertheless transcends expe- 
rience—must be the rod and staff on which 
we lean. The greatest debt we owe to Sci- 
ence, Professor DuBois concludes, *' apart 
from all she has done and is doing for our 
bodily comfort and our mental development, 
is for the lesson of faith she is thus ever 
teaching us — the lesson that Reason and 
Faith must ever go hand in hand . . . that 
man can never feel sure of attaining abso- 
lute knowledge— that pure truth is not for 
him ; that just so surely as he walks by 
reason and by reason only, just so surely 
he must reach a point where reason halts 
and waits on faith." 

Baron Stjerstedt's intiqve Coins.— 

Baron A. W. Stjerstedt, who died in Sep- 
tember, 1880, was one of the most distin- 
guished numismatists in Sweden, and in 
ISSY received the grand prize of the Royal 
Academy of Archaeology of that country for 
his work on the copper coinage of Sweden 
and its foreign possessions. He was the 
author of other numismatic works, and 
formed extensive collections of Swedish and 
of antique coins. The latter collection is 
one of unusual interest and value, not less 



for its completeness than for the length 
of time and the extent of territory it rep- 
resents. Its chronological range is from 
about 800 B. c. to the reigns of Theodore 
II of Ck)nstantinople, and Manuel Gomnenus 
of Trebizond, in the thirteenth century of 
the Christian era. Its geographical range 
comprises nearly all of the world with which 
the Greeks and Romans were in actual con- 
tact. Its historical continuity, although, 
perhaps, not unbroken, is marred by few 
extensive or important gaps. The depart- 
ment of Grecian medals includes the muni- 
cipal, popular, or royal coins of cities, prov- 
inces, and states in ancient Lusitania (or 
Portugal), Spain, Gaul, Italy, Sarmatia, Moe- 
sia, Thrace, Macedonia, Greece, the states 
of Asia Minor, Syria, Phoenicia, the Parthian 
kings, Ptolemaic and Roman Egypt, Nu- 
midia and Mauritania, nearly a thousand 
examples in all. In the Roman department 
are found four pieces described as " autono- 
mous coins of Rome," consular medals, and 
imperial medals from Julius Ctesar to Julius 
Nepos, A. D. 4'76 ; while in the Byzantine 
department are placed the coins of the East- 
ern emperors, from Arcadius to Manuel — 
making, with a few Gothic and Vandal coins 
and odd pieces, 2,467 coins of Rome and its 
Eastern Empire. Ordinary collections are 
of value as curiosities or for the illustrative 
specimens they afford. So comprehensive a 
collection as that of Baron Stjerstedt may 
be made useful for instruction in numerous 
ways. It holds the thread of history with 
a nearly continuous series of object-lessons, 
and shows the relations of even the most 
remote points of Europe in very early times. 
It illustrates the growth and prevalence of 
myths, the vicissitudes of dynasties, and 
changes of religion. Some old Roman coins 
show Romulus and Remus suckled by the 
wolf. Emblems of the divine legends of 
the Greeks and Romans abound in hosts of 
pieces. Some bear contemporary portraits 
of men with whose names history is full ; a 
group for Judea shows pieces of silver of 
the kind with which Judas was paid for 
his treachery ; in the series for imperial 
Rome are shown the growth of Christianity 
upon paganism, the attempt to supplant it 
again by pagan rites, and the final triumph 
of the Christian emblems. In another view, 
the coins, for the most part still sharp and 
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bright, illustrate the development and yicis- 
situdes of art, from the rude efforts of 
archaic and proTincial stampers to the finely 
finished medals of which those bearing the 
handsome features of Alexander the Great 
and those of the first Roman emperors may 
be taken as specimens. The base metal of 
which the coins of whole epochs were com- 
posed attests the antiquity of the dishonesty 
of " fiat money." The collection, which is 
offered for sale in this country, will be of 
great value to the institution that is for- 
tonate enough to secure it 

Vegetttton of the Catskill Monftttln- 
Tops* — ^Professor Charles H. Peck, of the 
Adirondack Survey, has recorded the fact 
that many swamp-loving plants grow on 
the higher mountains of the Adirondacks, 
where they find the conditions of moisture 
suited to their growth in the frequent rains, 
the general prevalence of clouds, and the 
low temperature, all operating as obstacles 
to evaporation. He has found on the open 
summit of Mount Marcy, 5,844 feet above 
the sea, seven spedes of swamp-plants, 
growing five hundred feet above the tree- 
line, with no protection from the sun except 
what the vapors afford. Mr. E. P. Bicknell 
remarks, in his " Monograph on the Summer 
Birds of the Catskill Mountains " (*^ Transac- 
tions of the LinnsBan Society of New York "), 
that the same fact is observable in that 
range, and is most strikingly illustrated by 
the white hellebore, which was noticed in 
low, damp woods in the valleys and along 
the streams, and growing in some profusion 
near the summit of Slide Mountain. " Close 
around the summit, too, were found, grow- 
ing in abundance upon the carpeting of wet 
moss, plants which, at a less altitude, were 
rare or altogether absent, owing obviously 
to the scarcity of suitable swampy land. 
Thus, Coptia trifolia^ which had not been 
noticed lower, was abundant ; Viburnum eas- 
ainoidesj elsewhere met with only in a small 
marsh at an elevation of about 1,900 feet, 
here reappeared, as well as Viola hkmda 
(Willd), Carez mtumeseens (Rudge), and oth- 
er plants less distinctly confined to wet and 
marshy situations." Mr. Bicknell also ob- 
serves that in passing from the valleys into 
the moimtains it was interesting to observe 
of plants of general distribution how mudi 



less advanced was their seasonal condition 
as the eleivation increased. The extremes 
of this contrast, as shown by the vegetation 
at the summit of Slide Mountain and that of 
the valleys below, were most striking. Some 
species, which in the valleys had ceased 
flowering and were bearing green fruit, were 
still in full bloom at the mountain-tops; 
while others, in like condition in the valleys 
and on lower slopes, on the mountains had 
not advanced beyond their earliest buds. 

liintl Reyeiige.— The active existence 
of a feeling like that of revenge and the 
possession of powers of memory of consid- 
erable definiteness and endurance in ani- 
mals are illustrated in some anecdotes pub- 
lished in a recent number of " Chambers's 
Journal." Vixen and Viper were two dogs 
sent to hunt an otter. Only Vixen was able 
to attack the animal, and she was killed by 
him. Viper, who mourned for her intense- 
ly, went out in the night to hunt the otter ; 
and the two were found on the next day 
clinched in death, with all the evidences of 
a desperate struggle around them. A New- 
foundland dog was enraged by a traveler 
who, passing on horseback through the vil- 
lage, struck at him with his whip. A year 
afterward the traveler was passing through 
the same village, when the dog recognized 
him, and bit him through the leg. A friend 
of the owner of a dog, Tiger, set a stout 
bull-dog against him, and Tiger got the 
worst of the fight. He remembered the 
event, and watched faithfully at the neigh- 
bor's door for his opportunity. It came ; the 
dog seized the man, and avenged his wrong. 
Afterward he tried to make friends with 
him, and to restore the relations as they had 
been before the offense was given. A serv- 
ant-maid was accustomed to throw water 
upon a dog chained up during the hot 
weather, and for the best of motives — ^to 
cool him off. The dog, however, took the 
proceeding as an insult, and the first time 
he found himself loose sprang upon the girl 
and killed her. It was the duty of two dogs 
to take their turns at a turnspit. One of 
them shirked his task, slunk away, and hid. 
The other, when called upon to take his 
companion's turn as well as his own, led the 
people to where the truant was hid and 
killed him on the spot. A Newfoundland 
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dog in Ck>rk was annoyed by a cor. lie 
took the animal, threw it over the dock, 
then plunged in himself and saved its life. 
Another Newfoundland dog was sent back 
by its master with a key which was needed 
at the house. It was attacked on its way 
by a butcher's dog, but went on about its 
business, paying no attention to the inter- 
ruption. The key deliyered, it stopped, on 
its way back to its master, before the 
butcher's shop, till the dog came out, then 
attacked it and killed it The story has be- 
come an old one of the elephant that cracked 
a cocoa-nut on the head of a man who had 
cracked one on its skuU, and killed him. 
Of another elephant — and he was called 
" the fool/' — ^it is said that a quartermaster 
threw a tent-pin at him. A few days later, 
the animal came upon the quartermaster, 
lifted him up in his trunk, and put him in a 
large tree, to get down as best he could. 
Another elephant was treated to some nuts 
by a visitor who ended by ^ving him some 
60 hot that they burned him. In his agony, 
he drank six pails of water, then threw the 
pail at the visitor. The two met a year 
afterward, when the joker offered his nuts 
again. The elephant ate with relish till the 
hot nuts appeared, then took the joker by 
the coat-tails and held him up till the cloth 
gave way and the man fell to the ground. 
The elephant proceeded to eat the nuts in 
the coat-pockets, then tore up the coat-tails 
and threw the pieces after the owner. The 
last story is of a monkey, which, being 
caught stealing a friar's grapes, had to wear 
a weight on its tail. Afterward, while the 
friar was performing mass at the church, 
the monkey climbed to the roof of his cell, 
and with the weight on its tail broke all the 
tiles. 

Egyptian Fuertl- Wreaths restored.— 

Dr. Schweinfurth writes that he has exam- 
ined the wreaths which were deposited with- 
in the coffin of Aahmes I, King of Egypt, 
of the eighteenth djmasty, whose mummy 
is now in the museum at Boolak, and has 
found them to be composed of the flowers 
of the Aea4!ia NUotica^ the NymphoBa eertdea 
(isolated petals), the Alcea fidfoLia^ and a 
Delphiniumy or larkspur, which he sup- 
poses to be orieniale. The wreaths of the 
other kings, whose mummies were associ- 



ated with that of Aahmes, contained flowers 
of Carthamiu tindaria and leaves of the 
Mimtuope kummd. Leaves of the water- 
melon were found in one of the coffins. A 
number of the flowers and leaves have been 
restored to their shape by moistening Hiem, 
dipping them in alcohol, and spreading and 
drying them ; and by this means has been 
obtained an herbarium of thirty-five-hnn- 
dred-years-old specimens. The color of the 
chlorophyl, violet in the larkspur, green in 
the watermelon-leaf, is preserved to a re- 
markable degree. The Egyptian willow, of 
the twigs of which the framework of the 
wreath was composed, the Acacia NUUictL^ 
and the Nymphoea cerulea, still grow wild 
in Egypt as well as in tropical Africa. The 
Mimwops kummd has been observed in 
modem times only in Abyssinia, while the 
larkspur {Delphinium oi'ieniale) is diffused 
all over the East, but is cultivated in North- 
em Africa as an ornamental plant. The 
Carthamtt8 is still cultivated as a dye-plant 
in the East and in Egypt. Be^des the 
wonderful preservation of delicate flowers 
and their colors, this "find" affords new 
examples of species, both wild and culti- 
vated, which have suffered no variation 
during a long series of ages. Aahmes I, on 
whose mummy most of these flowers were 
found, reigned about 1800 b. c. 

Insect Organs ef SneU.— Gustav Hau- 
ser, of Erlangen, has made the organs of 
smell of insects the subject of his studies. 
That they are related to the antennas is 
shown quite clearly by several experiments. 
Glass rods dipped in oil of turpentine or 
acetic add, when brought near to insects, 
caused them to move their antennae and 
tum quickly around ; but, when the antennae 
were cut off, the same insects showed no 
signs of sensation, although the substances 
were brought close up to them. Flies with 
their antennae cut off paid no attention to 
putrid meat, although they had previously 
been strongly attracted by it Yamishing 
the antennae with paraffine was followed by 
a similar insensibility. Herr Hauser's con- 
clusion is that the organs of smell of most 
insects consist, first, of a stout nerve pro- 
ceeding from the brain-ganglion, and run- 
ning along the antennae ; second, of a per- 
ceptive terminal apparatus, represented by 
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Staff-cells proceeding from the hjpoderrois, 
with which those nerves are connected ; and, 
third, of a supplementary apparatus, com^ 
posed of cavities or cones filled with a serous 
fluid, which may be regarded as out-foldings 
of the epidermis. The organs appear to be 
most highly developed, as would naturally 
be supposed, in those insects which appear 
to use the sense of smell in seeking for 
food. The greatest number of smelling 
cavities and cones are found among wasps 
and bees, the honey-bee having fourteen or 
fifteen thousand cavities and about two hun- 
dred cones in each antenna, the leaf -wasp 
a smaller nimiber. The flesh-and-dirt flies 
have from sixty to a hundred and fifty or- 
gans of smell, while the flies that live on 
plants have only five or six cavities to each 
feeler. 

Photogrtphlng the Corona.— Professor 
Huggins announces that he has succeeded 
in photographing the solar corona without 
the assistance of an eclipse. It having been 
shown by Professor Schuster*s observations 
of the last eclipse that the coronal light as 
a whole is very strong in the region of the 
spectrum extending from about G to H, 
he conceived that by making exclusive u^e 
of this part of the spectrum, while enjoying 
the best possible conditions of exposure and 
concentration, it might be possible to take 
a photograph of the kind sought. He found 
a commercial violet (pot) glass which effected 
the separation required, and using this — and 
a. potassic permanganate solution in his 
later experiments — ^with a reflecting tele- 
scope, and gelatine plates, he obtained 
twenty successful photographs between June 
and the 28th of September of last year. 
Captain Abney, whose experiments during 
the last eclipse have made him a competent 
judge, declares the photographs as trust- 
worthy as any that were taken then. Pro- 
fessor Huggins believes that there is little 
doubt that under the most favorable con- 
ditions the corona may by his method be 
successfully photographed from day to day 
with a definiteness which would allow of 
the study of the changes which are doubt- 
less always going on in it. By an adjust- 
ment of the times of exposure, the inner or 
the outer corona could be obtained as might 
be desired. 



Cnm ExiHiiatloiis.— ^ Hot-house Edu- 
cation" is the title of a pamphlet recently 
published in England, on the absurdity of 
the examinations in vogue there, which are 
systematically prepared for by cramming. 
Dr. Crichton Browne is authority for the 
statement that, by submitting boys of twelve 
or thirteen to the examinations, ** we may 
be able to select those of the quickest wits, 
and those most susceptible of cram ; but we 
should certainly not bring to the front those 
of the greatest grasp of intellect and force 
of character," and that to institute such ex- 
aminations at such an age seems to be offer- 
ing a premium on precocity. In the exami- 
nations of older candidates, tests are often 
exacted of a kind which an examiner who 
has been quoted by Mr. Froude described as 
setting a paper ** for which Macaulay might 
possibly get full marks." A case is cited 
by Mr. Digby, the author of the pamphlet 
we have referred to, of an examiner who 
had to appeal to the Geographical Society 
for the answer to a problem which he had 
set to candidates, but could not for the 
time being solve himself. Another instance 
is that of an examiner for the army who 
gave out as a subject of composition, ** A 
Visit by Sir Roger de Coverley and the 
* Spectator * to Lord's Cricket - Ground." 
Such cases might, perhaps, be met by fixing 
the rule that those who make the examina- 
tions should be required to pass them. 

The Right to Rest.— The London " Spec- 
tator " calls for the establishment of a new 
rule of etiquette, that a man who announces 
that he is seeking rest shall be let alone. 
In the hurry and strain of modem intellect- 
ual life, a necessity has arisen for periodic 
rest. "Overwork" is now recognized by 
physicians as a specific cause of disease, and 
a few of them are making the effects of 
over-cerebration, under a hundred names, a 
distinct specialty. The incomes of several 
first-class doctors in London are derived 
almost entirely from men whose brains are 
overworn, and whose nerves are so " over- 
strung," or " understrung," or "gone to 
pieces," or are " so excited," that they can 
neither sleep, nor work, nor remain quiet. 
These specialists have become abnormally 
discerning, and "can tell almost at a glance 
where anxiety has been the cause of disease. 
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and where, as sometimes, though seldom, 
happens, it must be sought in actual over- 
work ; where alcohol or drugs have assist- 
ed the decay of nerrous force, and where 
asceticism, tried as a remedy, has seriously 
injured the resisting power, dimhushing the 
fuel, till every day threatens to empty the 
store. They differ considerably, we are told, 
in their practice, some having a lingering 
faith in the milder narcotics, which others 
have lost ; and some in sldep by itself, 
which others think is only perfectly recu- 
perative when it comes unsought, . . . but 
they all agree in recommending perfect 
' rest' Their patients, who have instinct to 
guide them, and some memories of quick 
recovery during accidental or incidental lulls 
in life, always agree with them, but always 
start the question, how the rest is to be ob- 
tained.'' The distinguished patient can not 
find it anywhere in the land, for he is pur- 
sued wherever he goes by telegrams and 
letters, and callers, and newspaper gossip ; 
and the only remedy, which some have he- 
roically tried, is to go out to sea, where one 
can not be followed up; but this is often 
decidedly inconvenient. So, let the pro- 
fession, and society, and the newspapers 
establish the rule that, when a distinguished 
man seeks rest for a period, he shall not be 
interrupted in it. 

Rmb enoigh la the World yet— Mr. 

R. Giffen, an English statist, has taken up 
the Malthusian cry that the world is filling 
up too fast, and has uttered his apprehen- 
sion that all inhabitable countries will soon 
have all the population they can hold — and 
then what will mankind do ? The " Spec- 
tator" answers him with arguments very 
like those which M. Fouill^ has used with 
so much skill and effect in his articles on 
" Scientific Philanthropy." The laws of in- 
crease of population do not work as the 
Malthusians fear they will, but have ways of 
their own that it is hard to calculate upon. 
There is still, and will be for a long time, 
room enough in the world for all candidates 
for the privilege of living upon it. The 
United States still receives and finds homes 
for all who come — ^unless they come from 
China — and has a little room left. The 
State of New York, with five millions of 
population, has capacity, according to the 



standard that prevails in Suffolk, England, 
for thirty millions. The Dominion of Can- 
ada might hold fifty millions in comfort, 
without neighbors ever visitmg each other on 
foot ; and British Columbia has room *' for 
twenty millions of happy people," Then, 
when North America is filled up. South 
America offers vast expanses that are not 
only not occupied, but are in reality not ex- 
plored, of which Brazil has room for all 
Europe. Australia could support forty mill- 
ions in its habitable belt ; and Africa — ^who 
yet can begin to guess at its capacity ? In 
the mean time, the population of Ireland is 
diminishing, and the failure of the French 
to increase excites more apprehension than 
any fact which is brought to the notice of 
their < 



Imericftliltlg.-- Sir Charles W. Dilke, in 
his " Greater Britun," thought he noticed a 
tendency in the Caucasian native American 
to acquire the red Indian type of physi- 
ognomy. Mr. W. Mattieu Williams echoes 
this opinion, and has cited several pieces of 
evidence to show that a change in the direc- 
tion mentioned is going on, and that it is a 
process of desiccation produced by the dry- 
ness of our climate. Mr. R. A. Proctor as- 
serts that during his three visits to America 
he lost about thirty pounds in weight, which 
he recovered on returning home. Mr. Wil- 
liams's own son, after residing for some 
time in this country, became thin, lank- 
jawed, and sallow, ** displaying all the char- 
acteristic symptoms of what I can not re- 
frain from calling acute AmericanUis^*^ but 
began to recover immediately after return- 
ing home. On one occasion, at the house 
of the late George Combe, at Edinburgh, 
some family portndts were brought out, in- 
cluding those of members who had remained 
at home, and phot<^raphs of members who 
had emigrated to America a generation 
before, and with them a portrait of Black 
Hawk. " We placed the chief on one side, 
the Edinburgh portraits on the other, and 
those of the descendants of the American 
emigrants between, and all agreed that the 
deviations from the original family type 
were in a direction toward that of the red 
Indian. Mr. Combe maintains that this is 
generally the case, and I agree with him in re- 
garding the typical * native American ' — ^that 



Digitized by 



Google 



NOTES. 



t%7 



is, the defloendftnt of early English settlers — 
as displaying physically (I do not say intel- 
lectually and morally) a notable degree of 
reversion— or rather deyiation — ^toward the 
aboriginal type displayed in the best ex- 
amples of red Indians — ^i. e., the old fighting 
chiefs." 

Piihllcatloii tf Astronomical News.— 

The superrisiiHi of the announcement of 
astronomical discoveries, which has hitherto 
rested with the Smithsonian Institution, has 
been transferred by it to the Harvard Uni- 
versity Observatory. The first scheme for 
publishing news of this dass in the United 
States was started by Professor Peters, who 
arranged with European astronomers for an 
exchange of reports with the Smithsonian 
Institution. The orbits of comets were 
published only in the German **Astrono- 
mische Kachrichten '' till 1878, when their 
publication was begun by the Boston Scien- 
tific Society, through Mr. S. 0. Chandler, 
in its "Science Observer." Mr. Chandler 
devised a new and improved code of signals 
for the transmission of announcements by 
the Atlantic cable, and engaged tibie co-oper- 
ation of the Harvard Observatory in com- 
puting the oometary orbits. His publica- 
tions in the " Science Observer '* attracted 
attention in Europe, so that when the ** Cen- 
tralstelle f iir Astronomische Telegramme " 
was formed at Kiel, Prussia, in 1882, Mr. 
Chandler and his colleagues were made its 
agents for the distribution of astronomical 
intelligence in this country. Wishing to 
provide for their trust a more solid respon- 
sibility than their personalities could give 
it, they offered it to the Harvard Observa- 
tory, which accepted it This act has now 
been ratified by the Smithsonian Institution. 

Inivenee of Tapor on Radiatioii.— Pro- 
fessor Tyndall has published an account of 
some interesting experiments he has made on 
the variations in the radiation of heat from 
the earth's surface. On an ^elevated plateau 
he hung a thermometer f ou^ feet from the 
ground, and placed another on cotton-wool 
at the surface. The difference in the re^s- 
try of the two instruments, that of the surface 
thermometer being always lowest, varied 
from four degrees to seventeen degrees, even 
when no difference was apparent in the 
clearness of the atmosphere. A careful re- 



view of the hygrometric conditions under 
which the different observations were made 
established the fact that the variations were 
dependent upon the existence or withdrawal 
of the check to radiation which is imposed 
by the presence of aqueous vapor. As a 
general conclusion, it may be said that, 
'' with atmospheric conditions sensibly alike, 
the waste of heat from the earth varies 
from day to day ; a result due to the action 
of a body which escapes the sense of vision." 
Similar conclusions, or the basis for form- 
ing them, are derived from the observations 
of Professor Soret, of Geneva, and General 
Strachey. 



NOTES. 

Thb Annisquam Laboratory of the Bos- 
ton Society of Natural History, which has 
been in operation for two summers, will be 
open for the reception of students during 
the coming summer from July 1st to Sep- 
tember 1st. It is situated on an inlet of 
Ipswich Bay, on the north side of Cape Ann, 
about three miles and a half by coach from 
the Eastern Railroad station at Gloucester. 
It is intended for persons who have already 
made some progress in the study ; and no 
lectures or stat^ courses of instruction will 
be given, but suitable direction and advice. 
Collecting implements and row-boats are pro- 
vided, and a yacht will be at hand for dredg- 
ing parties. Applications may be made to 
Alpheus Hyatt, curator, Boston. 

Professor Edmond Perrier has identified 
a new crinoid, the Blastoerinus, among the 
animals brought up by the TravaiUeur from 
the deep seas off the coast of Morocco. This 
raises the number of known living species 
of these most ancient animals of the sea to 
thirteen. The JBkuioerinua is marked by a 
stem of large size supporting a calyx which 
is composed of five pieces, to which are fixed 
articulate and very mobile arms. The stem 
is also composed of a succession of circular 
articulations, placed one upon another. The 
radical system of this animal is very inter- 
esting. Instead of being concentrated into 
a single stem, it branches out into a kind of 
tuft, and the animal seems to have the fac- 
ulty of putting out a sort of runners, like 
those of the strawberry. 

Professor Frederic Augustus Abel, the 
eminent English chemist, is to receive from 
the Queen the honor of knighthood for his 
services in the War Department in relation 
to the chemistry of explosives, etc. Pro- 
fessor Lyon Playf air, F. R. S., has also re- 
ceived from her Majesty the honor of Knight 
Commandership of the Batib. 
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M. Ed. Landrin has deduced from cer- 
tain experiments that the " setting *' prop- 
erties of hydraulic cements are due to the 
presence of an allotropic yariety of silica 
which he calls hydraulic silica. He has pre- 
pared this form of silica, and has found that 
it has the property of forming with lime 
mixtures that harden under water. At the 
same time, while primarily it is insoluble in 
hydrochloric acid, it becomes when mixed 
with lime susceptible to its influence. He 
has further discovered that aluminates of 
lime are at least as soluble in water as gyp- 
sum, and are liable to spoil any cement in 
which they may be present. 

Herb Jossf EInorliin, the entomologist, 
died at Linz, February 12th, in the seventy- 
eighth year of lus age. 

A COMPANY has been formed and char- 
tered to construct and work an electric rail- 
way running from Charing Cross to Water- 
loo, in London. The line will pass under the 
Thames through iron caissons. The power 
will be transmitted from a stationary engine 
to the carriages, and these will run sep- 
arately, starting as filled, and occup3ring 
about three and a half minutes in the trip. 
A contract has been made with the Siemens 
Company to supply machinery and rolling- 
stock, and the construction of the road has 
been let, to be finished in eighteen months 
from the beginning. 

The death is announced, at Basle, of Dr. 
Ziegler, the distinguished cartographer. He 
studied under Carl Ritter, and afterward es- 
tablished in his native town of Winterthur 
the cartographic establishment now con- 
ducted by Messrs. Wurster and Randegger. 
His most important maps are his ffreat map 
of Switzerland, maps of Giarus, of St. Gall, 
and of the Engadine, and a hypsometric 
map of the world. A geological atlas and 
an explanatory description of the geological 
map of Switzerland by him are now in press. 

It is estimated that the ivory which was 
imported into Great Britain during the nine 
years from 1872 to 1881 (6,286 tons) repre- 
sented 296,016 pairs of tusks, and conse- 
quently a corresponding number of ele- 
phants that have been slaughtered. At this 
rate of destruction the elephant must in no 
very long time become extinct. Notice is 
taken in one of the reports of Mr. Webster, 
our consul at Sheffield, to the Government 
of the United States, of the small size of a 
large proportion of the tusks brought to the 
market, as indicating a wasteful destruction 
of young elephants. It is time, if this val- 
uable game is to be preserved, to look for 
some means of checking the reckless hunt- 
ing of it which is going on. 

Hebb Johann Spatzieb, a botanist of Si- 
lesia, has recently died, at the age of seventy- 
seven years. 



Pbotessor p. C. Zellbb, the distin- 
guished Prussian entomologist, died sud- 
denly, of heart-disease, on the 2'7th of 
March, in the seventy-sixth year of his age. 
He was the author of a valuable work on 
Lepidopteray and had made important stud- 
ies of American forms. 

MoBB than twelve months ago, a ** per- 
petual *' clock was started at Brussels. An 
up-draught is obtained in a tube or shaft by 
exposing it to the sun ; this draught turns a 
fan, which winds up the weight of the dock 
until it reaches the top, when it actuates a 
brake that stops the fan, but leaves it free 
to start again when the weight has gone 
down a little. This clock was keeping good 
time in June, after running continuously for 
nine months. 

M. Pasteub's recommendation of vac- 
cination as a safe preventive of anthrax 
in sheep is contradicted by the. professors 
in the veterinary school at Turin, who aver 
that, in their own experiments, they have 
found the vaccinated animals to be as liable 
as any others to be fatally attacked by the 
disease on inoculation. M. Pasteur has taken 
notice of their criticisms, and expresses the 
opinion that the animals they experimented 
with did not contract and die of anthrax, but 
of septicaemia, which is infallibly developed 
twenty-four hours after death in all animals 
dying of anthrax. He has offered to subject 
his views to a practical test, by going to Turin 
and experimenting with the professors, to 
show that vaccination, while it may not pro- 
tect against septicaemia, is proof against real 
anthrax. 

Db. Bebtillon, an eminent French star 
tistician, died on the 8d of March last, hav- 
ing reached the age of sixty-one years. He 
is credited with having made new applicar 
tions of the study of statistics, and wiUi hav- 
ing been the founder of demographic sci- 
ence. He was also a naturalist and a close 
observer of animal structure and life; he 
paid considerable attention to botany ; and 
has left some valuable labors in mycology. 
Dr. Bertillon's works in science were per- 
formed during the greater part of his life 
without reward. The chair of Demography 
in the School of Anthropology, offei^d him 
in 1876, was the first public position he held. 
In 1880 he was appointed by the Prefect of 
the Seine to the head of the Bureau of Mu- 
nicipal Statistics of Paris, which was found- 
ed at that time. 

M. Tacchini has succeeded in observing 
the solar prominences upon the very disk of 
Uie sun. By enlarging ihe opening of his 
spectroscope, he has been able a few times 
to recognize on the edges of the spots these 
grand eruptions of hydrogen and the un- 
known substance helium. 
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HOBBIffS HO HEW THIHO. By W. IL Norru, author of '< Matrim<my;' 
16mo. '* Leisure Hour Series." $1.00. 

HENBT BOLT^ « CK>., 19 WMt 98d Street^ Nfi^r TiQ^ . : 
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EAII and MEYE poor. 

VltALIZgD PHOS-PHITES. 



IT RiSTORES THE EmSROY LOST BY mSRVOUSNESS OB INDIGESTION; BE- 
LIEVES LASSITUDE, EBBATfO PMIfS, AND NBJa^€HAr BEMBf^Bm Ttm ITBBVES 
TIBBD BY WOBBY, EXCITEMENT, OB EXCESSIVE BBAIN VATIQVE; BTBENQTHENS' 
A FAIUNG MEMQBY; AND QIVES RENEWED flGQB IN ALL DISEASES OF NEB V- 
OUS EXHAUSTION OB DEBILITY. IT IS THE OUTLY PREVENTIVE OF CONSUMPTION. 



It gives ▼italifty' to the InsnHlelent bodily ot montel gvowth of ehil- 
dreof prevents fretflilne—, luid gives quiet, rest» and sleep. It gives 
a better disposition to infiuM^ »nd ^hlldrent as it pronH»tes good . 
heal th to brain and bodgr* 

OOMPOSKP OF THK VITAL OH MKIIVK"OIVIWO 

PRtWOfPLSS or Ttfg OX'gRAIW AWP- WMgAfOWIIi, 

" No brain-worker can afford to l)e witfiout this Brain-Food."— Bey. Br. Bostwick. 

" No college student, whether young gentleman or lady^ no anxious, diligent soiiool-ffirl, 
can accomplish what the brain aspires to without the assistance of this Brain-Food. W ith its 
aid, study is easy and the memory retentLve."— W. E. Shzldok {N. E. Journal of EducaHon). 

" No rapidly-growing infant or chil4 can develop into intellectual or physical beauty 
without a suflleienoy of Phos-phites."^PEBOT. 



Phjslclans have prescribed 000»000 : 

Fw sale l^ Dniggislsk or b^ Mi^- - - - ^ •!• 

F. €ROSBY CQ4 664 & 666 Sixth Ayeime, N; Y. 
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MACMILLAN & CO.'S 

NEW SCIENTIFIC BOOKS. 



Geological SketcheSi 

AT HOME AND ABROAD. By ARCHIBALD GEIKIE, LL. D., 
F. R. S. 12mo, doth. With Hlostrfttions. $1.75. 

A Hand-book of Vertebrate Dissection. 

By H. NEWELL MARTIN, D. So., M. D., M. A., Professor in the Johns 
Hopkins Univerdty; and WILLIAM A. MO ALE, M. D. Pttt L fl*w to 
UtaSMt a ClMiwrtaa 12iiio. 75 oaots. 

From ifu Prefam, 

'* The feilowipg^pftgtB, wkieb eontoiii dfrcotions for the practical 8t«<)j of the asatony 
of a Ghelonian, are the first installment of a series which has had its ori^ in my own 
needs as a teacher, aiul Which, when completed, will fbrm a ' Hand-book of Vertebrate 
Dissection.* . . « 

'* The present volume will shortly be followed by two others, containing directions for 
the dissection of a pigeon and a rat, both of which are well on the way toward completion. 
We hitend ultimat^y to indnde in the series a bony and a cartHaginous fish, a lizard, and 
one of the lai]ge-tailed amphibia, which form such a characterisUc feature of the Americtn 
Fauna.*' 

Elements of Comparative Anatomy. 

By CARL GE&ENBAUR, Pnolessor of Anatomy m^ Direot9i> of the 
• Ansitotnioal Institiite $t Heidelberg. Translated by F. Jkffbkt fiEix, 
B. A. ; the Translation revised, and a Preface written, by E. Ray Lah- 
KESTMfi, M. A., F, R. S., Professor of Zodbgy and Oomparative Anatomy 
in University 0<^ege, London. 6to. Oloth, $5.50 ; slieep, $6.50. 

A Treatise on Comparative Embryology. 

By FRANCIS M. BALFOUR, LL. D., F. R. S. With nnmeroiw lUns- 
trations. In 2 vols. 8vo, cloth. Vol. I, $4.60 ; Vol II, $5.25. 

from an elaborate notice of the second volume, In the London Athenotum. 
''The whole work, as it stands now completed, is one of the very greatest value to 
sevious students of sodlogy, and of the histogenesis of man arid the hi^er vertebrata. It 
is not, and does not pretend to be, a book addressed to young students, but ts written for 
the professed naturalist, such as Mr. Balfour himself. There can be no doubt that the 
publication of this book will tend to ^ve more correct ideas on embryology generally to 
theiaedkj4 atndeot and to thosa wha ape engaged in our hospital schools of medicine in 
teaching liistology and the history of min*B growth fVom the ovum. To such the second 
volume will be especially yaluable; and we commend to their notice the chapter on the 
development of the mammalia and the portions of it which deal witibi the placenta, as well 
as the special section on the human embryo.*' 



' \* MacmiUan db Co.U Complete Catdlog%t$ sent free hjf mail to any addrem on receipt 
o/eizeenii. 
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HISTORY 

OF THB 

PEOPLE OF THE UNITED STATES, 

From the Revolution to the Civil War. 
By JOHN BACH McMASTER. 

" It u a glad» ytt strange, surprise to find that a task whkh was looming up for a proper workman has 
already heen underti^en and neany completed by one who is unknown to letters until he asks the American 
pubUc to examine his pages and decide whether they are worthy of the place which they aim to occupy in 
the annals of the nation. ... Heretofore the story of the nation's inception and growth has been freauendy 
described, bat has nerer been made interesting. Mr. McMaster not only describes events and people wim 
remarkable felicity, but has the power to lead the reader on firom point to point, so that his pages have die 
s^nriftly-moving panoramic attraction which one feeb in a railway-train, as it brings new scenes every 
moment to the eye."— ^^f/^w Herald. 

" It is a stordiouse of &cts concerning the life, feelings, and limitations of the people, attractively 
grouped, and stated with praciskm and niascoline energy. . . . Bids fiur to be the authoritative history 
€j€ die United States for the period which it covers." — The Nation. 

"No one can linger long over this volume without perceiving that we have in it a fresh and valuable 
addition to our naticnial literature, which calls for immediate recognition. The plan on which the work is 
constructed is simibu: to that of which the late lamented Mr. Green made such bnlliant use in hb ' Histcny 
of die English People.' . . . This truly admirable scheme promises to be carried out, if we may jtulge 
by this first volume, with an amplitude of research and thoroughness of scholaiship whidi will give weight 
CD the author's views, and a vigor and picturesqueness of style which will give them currency."— i?<v<^ 
youmtU. 

" A historv that is flavcxless and colorless may make no enemies, but it will find few readers. Mr. 
McMaster wiu provoke criticism, but that wiD be no evidence that he is a partisan or a bigot There will 
"be no question that he has rescued firom oblivion a vast mass of those interesting data which, small in them- 
sdves, are of die greatest value in reflecting the actual condition of a pe^le at a giiren time." — New York 
yaurntU qf Commeree,. 

" His theme is an important one, and we congratulate, him on his success. His style is interesting and 
livd3^ and he gives sudi a graphic picture of our forefiithers diat it is a pleasure to follow him. The social 
life <H our ancestors is so quaintly interesting and so widely different from the life of to-day that the chapters 
devoted to its destription can not £bu1 to entertain, if only b^ the mariced contrast exhibited. . . . The 
author has one great quaUty, and that is the power to arrange ms ideas and marshal his &cta. It has rarely 
i>een our province to nodce a hfxk with so many excellences and so few defects." — New York Herald, 

" He carries out in a complete, vivid, and delightfiil way, his promise to describe the dress, the occup»- 
tKHis, the amusements, the literary canona of die several ei>ochs Comprehended within the scope of his sur- 
vey. .^ . . The cardinal Qualities of style, lucidity, animation, and energy, are everywhere funeseot Sd- 
dom, indfed* has a book m which matter of siibstantial vahie has been so happily united to attractiveness 
of form bi^en offered by an American s|udior to his fellow-citizens."— A>v; YorJk Snn. 

"His work, if the succeeding volumes are of a piece with this, will not be merely the most instrucrive 
of American histories, but a valuable contribudon to narrative literature. His suUect all historians may 
envy him ; his iniormadon indicates diligent and well-directed preparadon ; his style is always clear, often 
fMCturesque^ and somedmes eloquent"— iV>«/ York IVarld. 

" In compact, crisp, concentrated statement, we have the events of the first century of our nadonal 
existence vividly portr»red. The procession of events is marshaled with care, and it moves along smoothly 
and even brifiiaauy in the easy fiowrand apt statement of the well-fortified vrnttt.'*— Boston Comntonwealtli, 

" His st^e is clear and vigorous, if not always condensed. He has the feculty of felicitous comparison 
and contrast in a marked degree. Whatever may be said in criticism of it, no one will impute to it dullness 
in any part He has the faculty of enchaining die attendon and of holding it" — Boston Gazette. 

"Not since Macau^y's fiimous third chapter on the state of England in 1685 has there been published 
a piece of historical wridng showing a wider range of informadon, a surer literary touch, than the first 
chapter of Mr. Mcid»Mttar'%."-^TJke JSjeamtner. 

" It differs fit>m any work of the kind yet attempted in that it rdates specifically to the industry, customs, 
social conditions, and progress of the people, instead of making diem matters merely incidental to the 
XK>lidcal narradve."— CArw//iwf at tVorJk. 

"The narradve style, colored but not strained, spirited but with no attempt at eloquence^ and firee horn 
-riietorkal fimhs, is particularly attractive."— 7'A* Evangelist. 

"The audior, with well-chosen words, and in pictui«sque style, presents a succession of living pictures, 
«howing us just how life went on day by day, now people occupied themselves, and what, they thought 
All this is xeal hittonr. It makes fescinating reodine. Not the first or the faintest shadow of dullness is 
to be found on any of these pages. . . . One great charm of the book consists in its artistic snrpuping of 
topics and of facts. The pictures explain and complete each other. There is a wonderful comDination of 
•colors, and of light and shade, the effect of which can be seen only by those who read and see the whole." 
— 7"^ Churchman. 



To be completed in five Yolvmei. Volume I now ready. Ootayo, elofh| gilt top. 

P>fQe,«9.60. 

D. APPLETON & CO., Publishers, i, 3, & 5 Bond Street, New York. 
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N E W B O O K S . 

Retrospect of a Long Life, 

FROM 1816 TO 1888. By 8. 0. Hall, F. 8. A. With Portraits of Mr. and 
Mr*. 8. 0. Hall. Grown 8va, 61^ pages^ dc^h. Pri<^, $2,50; ^ . 
Oontainkig Remini8c«nc«s 6f almost All tke celebrated Literary Men for the last h&lf- 
century — Tennysoi^ Charles Dickens, Hawthorne, Charles Lamb, Savage Landor, Lady 
BlessingtOD, Carlyle, tiODgfellow, Coleridge, De Quincey, Miss Edgeworth, Godwin, Hal- 
lam, Hazlitt, Tom Hood, Leigh Hunt, Father Front, Mra, Norton, Rogers, John Ruakin^ 
Sydney Smith, Wordsworth, Edmund Eean, Macready, Keeley, Miss 0*Neil, George Cruik- 
shank, Samuel Prout, Turner, Wilkie, B6ranger, Fenimore Cooper, Lord Lyttou, Palmer- 
ston, Macaulay Beaconsfield, Canning, George lY, Lyndhurst, Brougham, etc., etc. 

'* It was emhiently proper and desirable ^hat Mr. Hall should write bis recollections^ 
for his life, in addition to its great length, was passed in circumstances that fitted him to 
write of persons and events in which the worlcT has an undying interest. The book is 
yery readable, and it is worth being read. One thing at any rate is warmly to be siud of 
the Tolume. It is so arranged that the topics one cares ior can be easUy found. Mr« 
Hairs recollections of Americans are not numerous, but they are always appreciative.*' — 
New York Times, 

*' Mr. HalTs reminiscences take in a long and historic period. They are full of names- 
and incidents which have a general, almost an historic interest. They reveal many In- 
teresting things concemmg the life and ways of the British people, sixty, or even thirty^ 
years ago ; and one reading these pages is surprised to see how things have changed.'' — 
Hartford JDaify Times, 

"Will be widely read, and long remembered," — New York Mail and E^ess, 

The Parchment Shakspere. 

Volume V — oontainlDg, Richard II; Henry IV, Part I; Henry IV, Part II* 
To be completed in twelve volumes. Vellum, gilt top. Price, $1.25 x>er 
volume. 

The Church-Book, 

HYMNS AND TUNES FOR THE USES OF CHRISTIAN WORSHIP. Pre- 
pared by Leonabd Woolset Bacon. Large 12mo, cloth. Price, $1.50. 

This book is distinguished from others of its class by important characteristics. A 
description of it, with specimen pages, and with the " Confessions of a Reformed Hjmuft. 
and-Tune-Book Maker,*' will be sent to any address on application. 

Correspondence solicited from churches or choirs contemplating the introduction ef a 
new church-book. 

Herbert Spencer's Descriptive Sociology. 

THE SOCIAL HISTORY OF FRANCE : In which the Elements of French 
Social Development for Two Thousand Years are classified and tabulated 
for the most Convenient Study. Forming Part VIII of " Herbert Spencer's 
Descriptive Sociology: A Cyclopaedia of Social Facts. Representing the 
Constitution of Every Type and Grade of Human Society, Past and Pres- 
ent, Stationary and Progressive." Large folio (double number). Price, 
$7.00. 

For sale hy all loohsellers ; or sent by maU^ post-paid^ an receipt of priee^ 
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History of the 
UNITED STATES, 

From the Discovery of the Continent. 
By GEORGE BANCROFT. 



JLn entirsly n^w edition, partly rewritten and thorGUffhly rerieed. To be 
completed in six ▼olnmee, ootavo. 



7^ author has made extensive changes in the text^ condensing in placee, enlarging in 
•others, and cartfully revising. It is pra^ically a new work, embodying the results of the 
Meet researches and enjoying the advantage of the author's long and mature experience. 
The original octavo edition is in twelve volume. The present edition will be completed 
■in six volumes, octavo, the price being correspondingly reduced. Volumes I and II abb 
vow BBADT. other volumes will foUoto, it is hoped, at intervals of four months. 



JSandflomely printed from new type. Clotli^ uncut, with g^llt top, 82.50 ; sheep, 
83*50 ; and half calf, 84.50 per Tolome. 



" The merits of Bancroft's * History of the United States' are so well known that little 
meed be said of the new edition. One of the most prominent changes is the introduction of 
:a division into three parts, beginning respectively at 1492, 1660, and 1688. There has been 
less change in the accounts of American than of European matters, but the most important 
addition, anywhere, is that of two pages describing and praising Captain Smith's government 
of Virginia. Often, when there aopean to be an addition or omission, there is in reality 
only a transposition. The whole class of changes may be attributed to greater maturity of 
judgment, rather than to discovery of new material. Other changes aim simply at improve- 
ment of style. The volumes are printed in the stately octavo style of the nrst edition."— 
Boston Advertiser. 

" On comparing this work with the corresponding volume of the * Centenary' edition of 
1876, one is surprised to see how extensive chanffes the author has found desirable, even 
after so short an interval. The first tbi^g that stnkes one is the increased number of chap- 
ters, resulting from subdivision. The first volume contains two volumes of the ori^nal, 
4ind is divided into thirty-eight chapters instead of eighteen. This is in itself an improve- 
ment. But the new arrangement is not the result merely of subdivision: the matter is 
rearranged in such a manner as vastly to increase the lucidity and continuousness of treat- 
ment. In the present edition Mr. Bancroft returns to the principle of division into periods, 
Abandoned in the * Centenary ' edition. His division is, however, a new one. As tne per- 
manent shape taken by a great historical work, this new arrangement is certainly an improve- 
ment."— TAe Nation {New York). 

*^ It has not been granted to many historians to devote half a century to the history of a 
single people, and to live long enough, and, let us add, to be willing and wise enough, to 
revise and rewrite in an honored old age the work of a whole lifetime. This good fortune 
has been granted to Mr. Bancroft, and he has largely profited by it, as have also the minority 
•of readers among his own countrymen, who, when American history is in question, ^o at 
•once to his volumes as to an authoritative tribunal, and abide by his decisions, which m no 
■case of an^ consequence, we believe, have ever been seriously or for long disturbed." — New 
York Mail and Express, 

" This last revision will be without doubt, both ttom its desirable form and accurate text, 
the standard one." — Boston Traveller, 

" There is nothing to be said at this day of the value of * Bancroft.' Its authority is no 
longer in dispute, ana as a piece of vivid and realistic historical writing it standa among the 
l)est works of its claaa.^*— Philadelphia North American, 

" The work is much improved in its new dress and revised form."— C^Awo^o Tribune, 

" The work now takes rank with the best histories of the school of philosophical narrative 
*o which the author belongs."— Jb«fc» Herald, 



D. APPLETON & CO., Publisher, 1, 8, & 5 Bond Street, New York. 
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NEARLY RKADY. 

A TREATISE ON INSANITY, 

In i)t8 Medical "Bdatians. 
By WILLIAM A. HAMXOND, X. D., 

Snrgeon-Genenl U. 8. Army (retired list) ; ^rofeeeor of DiBeaeefl of the Mind and NefToas System 
in the New York Poet-Orkdnate Medical School ; President of the American Nenrotogical 

AsaodfttioBt etc 



To be completed in one 8to Toliune oC nbont 750 puges. 



Insanity is in this volnrae broaght before the reader in an original manner, 
and with a degree of thoroaghness which can not bat lead to important resnlta 
in the study of psycholo^cal medicine. Those forms which have only been 
incidentally alluded to or entirely disregarded in the text-books hitherto pub- 
lished are here shown to be of the greatest interest to the general practitioner 
and student of mental science, both from a normal and abnormal stand-^point. 
To a great extent the work relates to those species of mental derangement which 
are not seen within asylum walls. Moreover, it points out the symptoms of 
Insanity in its first stages, during which there is most hope of successful medical 
treatment, and before the idea of an asylum has occurred to the patient's friends. 



New York : D. APPLETON & CO., Publishers, 1, 8, & 6 Bond Street. 

In one Tolnme, 8to, 169 pages, nnifonn with ** The Popnlar Seienoe Monthlj,' 
bound in cloth, price $1.00. 



AN INDEX 

TO THE 

POPULAR SCIENCE MONTHLY 

n>R TBI 

TWEJVrr VOLUMES FROM 1872 TO 1882 

AND OF THE 

THREE VOLUMES OF THE SUPPLEMENT; 

£mbracing the Titles of the Articles in the Several Departments of 

the Magazine. 



The index has been made simply a title one, as this seemed sufficient to answer 
all requirements. In some cases, where the title did not sufficiently indicate the 
subject-matter of the article, a clearer one has been substituted, the actual title 
being then placed in quotation-mark^. Where the article is a contributed one, 
the napie of the author follows it, and in their proper order there is given a com- 
plete list of all the authors who hare appeared in the pages of the "Monthly.'^ 
The departments are in all cases indicated by the appropriate abbreviation, and 
for convenience of reference the book notices are placed by themselves. 

D. APPLETON & CO., Publishers, 1, 8, & 5 Bond Street, New York. 
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THE PAGTOES OF CIYILIZATIOK, 



Two v&lM^ 8^09 



In ddth, #9^60. 



" A ironderflQ book." — DaUon Argus, 

" A curious and signiflcant book." — Ckiegco Timei. 

" A remaikable b<»k."— JSTowm and SekocC 

'* A most excellent book, well suited to the public wants." — Peter Coopbb. 

^* One of the most remarkable works ever issued by a Southerner."— ^l^nto PMi-Apptdl, 

Ad^less J, H. BAILET, 128 S. trfot Street^ Atlanta, €(a. 

N. B.— Write for circulars, faring table of contents and extended reviews by the press. 

ANCIENT COINS FOR SALE. 



The late Baron STJEJiNSTEDrS Rare Collection of 

GRECIAN, ROMAN, AND BYZANTIAN COINS, 

consisting of 2,217 Bronze, 1,172 Bilver, and 67 Gold Coins, valaed at £1,600. 
Also a Collection from the Stonb Aoe, comprising upward of 200 well-preserved 
Specimens, valaed at £200. May be seen at the Office of 

S. M. SWENSON & SONS, 

29 Nassau Street, New York. 

THE NEW YORK MEDICAL JOURNAI. 

A WeeMy Review of Medicine* 
CONTENTS FOR SATURDAY, MAY 5, 1883. 



lieetares and Addresses. 

£«otaret on Humaa Automatism. By William 
B. Caspbhtkb, M. D., LL. D., etc, L<»doii. Lec- 
ture IV. Avtomaaem in InUUectual AeHon. 
Forma^on of Perceptive JudgmeDt as a General 
Besnltant of Previous Bxperienoe. ^Comm<» 
Sense ^* derived from Hke Integration of Experi- 
ences. Sooroe of our Britef in the Realty of the 
External Worid, and in the Distteetlon between 
oar Sleeping and Waking States. Ideational Aa- 
tomatisBa. Trains of Thought Inflnenee of In- 
toxicants and Morbid Poisons. 

Original Commnnlcations. 

Bemarks on Cases of Katatonla. By William A. 
HAMMOHn, M. D., etc.— The Status of the Medical 
Profession in the State of New York. By Hrkbt 
G. PiFFAW>.M.D. Tbircl Artich.^%oaM Prso- 
tical Bemaivs on the Removal of Foreini Bodies 
ftWi the Esr. By 3 amukl Ssxxon, M. 1>. 

B^lcKea^es. 

Books and Pamphlets received. 

Bditorlals. 

Hie New Yolnme from the Sargeon-GeneraTs Of- 
fice.— The ABsoetation for the Advancement of 
tl» Medical Edoeation of Women.— Sanitation in 
the Mississippi VaUey.— The Medical Society of 
the State of Pennsylvania.— The Gross Professor- 
ship of Pathological Anatomy. — ^New Toric as s 
Medical Center.— A Ch<rferiform Disease in Mex- 
ico. 

Pr<K$eedlngs of Societies. 

New York Surgical Society. Meetings of March 18 
Yearly Subscription, 85.00 



and 27, 1888. Strangulated Hernia. The Ovsrian 
0(»pascle. Pirogoffs Operation. The Questioa 
of Trephining in Injuries of the Head. A Foreign 
Body removed from the GBSophagns. Secondary 
H»monrbsge after Ligation of the Femoral Artery, 

Reports on the Pn>gress of Medicine* 

Quarterly Report on Anatomy and Physiology. 
No. iX. By William 0. Atxbs, M.D. Men- 
struation sod (Edtruation. Gautier^e Poisonous 
Salivary Alkaloid. Automatism. during Hypno- 
tism. The Corpus Striatum. 

Ijetters to the Editor. 

A St»tsm«nt By Dr. Aitstim Fliiit, Jr.— Bellevne 
Hospital Medical College and the Code Question. 
By JOSBPH W. HowB, M. D. 

Miscellany. 

The Duration of Medical Study in Germany.— 
Music as a Therapeutic Agent— Rhabdo-Myoma 
of the Parotid Gland.— The *' Nation ** on the Code 
Question.— To the Medical Profession of the State 
of New York.— A Commentary on the Code Con- 
troversy.— The Philadelphia Hospital for Skin 
Diseases.— The Decline of Homoeonathy in Eng- 
land.— Substitutes for Mother^s Milk.— Subcuta- 
neous Injection of Ether.- The Sanitary Institute 
of Great Britain.— The Salicylates and Heemor- 
riiages in £r.teric Fever.— An Intemati(Mial Con- 
gress of Colonial Physicians.— The Illinois Medi- 
cal Law.— The Faculfy of the Post-Graduate Medi- 
cal School —The Illinois State Medical Sodetv.— 
Army Intelligence.— Naval Intelligence.— Society 
Meetings for the Coming Week, etc., etc. 

; Single Copies* 19 C^its. 
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THE 



USE OF THE VOICE 



IJ^ BEADIJfa AJfD SPEdKIMG. 

A Manual for Clergymen and Candidates for Holy Orders. 

Bj the Ber. FRANCIS T. RUSSEUi^ M.A., 

Lectarer in BlocaiUm at the Oenenl Theologieal Seminary, New York, etc 



1 ToL* IZmo. doth* 91*50« 



This treatise records the results of some thirty years of study and observa- 
tion in the expressive uses of the voioe. 

D. APPLETON & CO., Publishers, 

1, 8, & 5 Bond Street, New Yobk. 



Hypi for (rirls. 

BYIREN^USP. DAYIS,M.D, 

" If the reader is a father, and has a 
daughter of suitable age, let him place 
this volume in her hands with an earnest 
and afifectionate charge to read it through 
deliberately, with much thought and self- 
examination ; if a mother, let her 8it down 
with her daughter and read together with 
her these chapters, with such comments 
and direct application <^ its teaching^, 
and such instructions and tender entrea- 
ties coming of personal experience and 
observation, as are befitting only the sa- 
cred confidences. of moth^ and daughter. 
It is the roost sensible book on the sub- 
ject treated we have ever read — simple 
and intelligible, the language always fit- 
ting and delicate in treating subjects re. 
quiring judgment and discretion, and per- 
vaded with such a parental and solicitous 
kindness that it can not fail to win the 
attention and confidence of every young 
woman." — The Critic, 



1 8mo. Cloth, $ I •25. 

D. APPLETON & CO., Publishers, N. Y. 



$50 



IN GOLD! 

THREE REWARDS. 



We win pay $25.00 in Gold t» the person adding 
us the lai^^est list of words which cm be speUed by 
usini? any of the fifteen letters found in the words 
"COI^UMBVS BUOOY CO.,*' which appear 
npon our mammoth engraving, "An Australian 
Scene.'* 

For the second largest libt, $15.00 in Gold. 

For the third largest list, $10.00 in Gold. 

The contest will close Aognst 1, 1888. If a tie oc- 
curs in the Hsts which entitles the senders to any one 
of the three rewards, that reward will be equitably 
diyided. 

The Australian Scene is in colors (^size 28x40 
inches— nearly 2^ feet wide and over 8 feet long), and 
shows the manner of travding In that country with 
Ostriches as a motor. Those who compete for these 
rewards must send us thirty cents in silv^ or stamps, 
when this fine work of art will be sent by nudl, neatly 
packed in a strong tube. The engraving is worth for 
mors than this nominal sum, but we desire to keep a 
record of those who oompete fl>r the prizes, and also 
wish to know of those who desire to know of us. 

When writing for the engraving and sending your 
list of words, ask for 

(Mrotilar of Basy Biding 

AUTOMATIC SPRING 

SIDE-BAR ROAD-WAGON. 

^F" These Springs ^* automatically" adjust thbm- 

8BLTS8 to the WBIOBT DfPOSID. 

^f They have the soft, flexible motion of a long 

^^ spring, and weigh one third less. 

^F" Tney are the liohtbst fiexUm springs, to th^ 
CABBTiNo capacity, ever produced for sms-BAB 
wagons. See list of weight and capacity in 

^^ Circular. 

0^ They are manu&otnred ttom the finest crudble 
steel. 

Columbus Buggy Cc^ 

MANUrAOTUBBRS OF 

Strictly FiiBt-Qla8s Buggies only. 
COLUMBUS, - - - - OHIO. 
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NEW AN B EKIiABGEP E SDmOK^ 

LOWELL HTDRIULIO EXPERIMEMS: 

Beina a Selection frwn JSiperimenti on Hydratdie AfotorSy and an the Flwe of 

Waier over Weirty in (/pen Canals of Uniform Rertanffular Section^ and 

throHgh Submerged Orijket a$id Diverging Tubes. 

ICABE AT LOWELL, 1CA88., 

By JAMES R FRANCIS, Civil Engineer. 

I'oarth edition, rerised and enUui^^d, -with additional TablM. With Twenty-throe 
Copperplate BngraTlncfc One large 4to TOlnme, 800 pages. Priee, 815.00. 

D. VAN NOSTRAND. PubUsher, 

%* Copies smt by mail on receipt of price. 28 Xnnay * 27 Warrwi Btl., HfT York. 



|05EPHi»LUyrrS 
^ STEEr'PEIIS. 

Sold by all Dealers throughout the World I 
Oold Medal, Paris Exposition. 1878. 



For Pine Writing, No. i, 303, ana Ladies, 170. Por Broad Writlngp 
294, 389, and stub point, 849. For General Writing, 332, 404, 

390, and Falcon, 878, 908. Other styles to suU alt hands. 

V Sample Cards, Price-lists, etc,, furnished on cgspOcation. 



iOSEPfl flILLOTT & SONS, 91 jQll St. Net TorL 



HM7 HOE. Sole Asat 



The Wilson Patent Adjustable Chair, 




WITH THIRTY CHANGES OF POSITIONS. 

Parlor, Library, Invalid Chair, 
Child's Crib, Bed, or Lounge, 
combining beatity, lightness, 
strength, simpUoity, and com- 
fort. Everything to an excust 
science. Orders by mail prompt- 
ly attended to. Goods shipped 
to any address, C. O. D. Send 
for lUlustrated Circular. Address 
THE 



Wilson AilMCliiiirHTg Co., 

Wl Bboabwat, N. Y. 



IMi'Vllif II 




XNYAUD CHAIB. 
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RICHARDS &. GO., 

Manujii€*urer9 an4 Deaierf in 

Chemical & Physical Apparatus. 

PURE CHEMICALS. 

Wi beg lea?e to call the attention of practical scientific 
men to the fact that we have the roost carefullj selected, the 
most complete, and- largest stock of the finest apparatus and 
chemical reagents in the vorld. Personal inspection, to TeHf/ 
this statement, is invited. Orders for supplies for Chemical 
Labqeaioriss, OohVWMj and ScooaLS filled with tbe greatest 
care, promptness, and precision. lUustrated catalogufle on^ 
application. ___ 

SM Bowery, opp. 6th St., NEW TOBK. 

Stem-Winding Permutation lock, lo. 125. 

For any Till, Desk, Drawer, or Closet. Instantly 
locked and unlocked in a few seconds. Constructed 
upon new and improved principles. Owner may use 
either 4, 3, 2, or 1 of its 50 numbers. Millions of Changes 
equaUypossible and easy. Security unrivaled. Simple, 
durable, nickel-plated. Send 12.50 for sample by mail, 
or stamp for Illustrated Circular. Ask dealers for 
** 3Iiller*8 6'Lever " improved Brass Padlocks. 

D. K. MILLER LOCK COMPANY, Philadelphia. 

APPLETONS' GUIDE-BOOKS. 

Appletons' European Guide-Book. 

Containing Maps of the Various Political Divisions, and Plans of the Principal 
Cities. Being a Complete Guide to the Continent of Europe, Egypt, Algeria, and 
the Holy Land. Completely revised and corrected each Season. In two volumes^ 
morocco, gilt edges, |5.00. 

Appletons' General Guide to the United States and Canada* 

Revised each Season. In three separate forms : One Volume Complete, pocket- 
book form, |2.60. New England and Middle States and Canada ; one volume^ 
cloth, |1.25. Southern and Wbstbrk States; one volume, cloth, (1.25. With 
numerous Maps and Elustrations. 

Appletons' Dictionary of New York and Ticinity. 

Fully revised each Season. With Maps of New York and Vicinity. Paper, 80 
cents. 

Appletons' Hand-Book of Summer Resorts. 

Revised each Season to date. Illustrated, and with Map?, 
cover, 60 cents ; cloth, 76 cents. 

Appletons' Railway Guide. 

Containing Maps and Time-tables of the Railways of the United States and Do- 
minion of Canada. Puhliahed Semi-monihly, 26 cents. 



Large 12mo, paper 



New York: D. APPLETON & CO., 1, 8, & 6 Bond Street. 
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SIQNIFICANT SPRING. 

A Dissertation upon its advent, and its 
effect upon manlcind. 

" The green leaf of the new-oome Spring y^Shak. 
Eveiybody recognizes spring, when it is 
once upon us, but many persons are not fa- 
miliar with the exact date of its appearance. 
Webster, the world-renowned lexicographer, 
gives us* a definition which may not be inap- 
propriate here. "Spring," says he, " is the 
season of the year when plants begin to vege- 
tate and rise ; the vernal season, comprehend- 
ing the months of March, April, and May, in 
the middle latitudes north of the equator." 

Thomson, m his " Seasons," and Shake- 
speare in many of his works, have, perhaps, 
no peers in describing it, and yet " ethereal 
spring ' is freighted with malaria, " that in- 
sidious foe, lurking unseen in the very air we 
breathe." It spreads over the fairest por- 
tions of our land ; brings death and disease 
to thousands ; cuts off scores upon scores of 
our children and youth, as well as those in 
advanced life. A pestilence is regarded with 
little less apprehension, and people every- 
where are asking, " What is it ? " " Where 
does it come from ? " " What will cure it ? " 

KIDNEY-WORT AS A SPRING MEDICINE. 

When you begin to lose appetite; have 
a headache ; a pain in your side, hack, and 
shoulders ; to toss about at night in restless 
dreams ; wake in the morning with a foul 
mouth and furred tongue; feel disinclined 
to go about your work ; heavy in body and 
oppressed in mmd ; have a fit of the blues ; 
when your urine gets scanty or high colored ; 
to suffer with constipation, diarrhoea, or in- 
digestion; have a pasty, sallow face, dull 
eyes, and a blotched skin— one o?* aU of these 
common complaints will certainly be evi- 
dences that your liver is disordered, torpid, 
or perhaps diseased. A bottle of Kidney- 
Wort is, under such circumstances, a price- 
less boon to such a person. 

Bare assertions of proprietors have come 
to possess less force than they frequently 
merit. The cause of this condition of popu- 
lar skepticism is, in the main, to be found in 
the fact that charlatanism covers our broad 
land. Meritorious articles are too frequently 
found in bad company. 

The proprietors of Kidney-Wort always 
prove all thnr assertiom touching the merits 
of their preparations. When we affirm, 
therefore, that Kidney- Wort is a specific for 
just such disorders as have been mentioned 
in this article, the proof, too, belongs to and 
shall follow this statement. 



CANDY 



Send one, two. three, or 
five dollars fora retail box, 



byexpre88,ofthebe8tCan 
dies in the "World, put up 
in handsome boxes. All 



•Wctly pure. Suitable for Presents. Try It once^ 
Address C, F. GUNTHER, Confectioner, 
78 Ufadiion St., Cliica«o« 




COLUMBIA 

BICYCIES. 

Made of the very best 
material by the most skilled 
workmen, expressly for road 
use. 

Thousands in daily use 
by Doctors, Lawyers, Min- 
isters, Editors, Merchants,, 
etc. Send three-cent stamp 
for elegantly illustrated 36- 
page catalogue. 

THE POPE M'F'G CO., 

670 Washington Street, 
Boston, Mass. 



. »J tor 12c. 100 choice songs, words, music! 
■ and accompaniments; or, 100 popular Pieces 
*fiv Piano or Organ, all Aill shiset moaic air a 

60c. Diamond School for VioUn, ■"*^»™«»»cstee, 

658 pieces, 50c. Comic, English, 

Ethiopian, Home, Irish, Old, 

Opera, Popnlar, Scotch and Sentimental songs, worda 

aim music, 100 of each, 80c., or 400 for $ 1.00. (Sconttas! 

jigs, ree ls, bre akdowns, Ac, for piano or organ, 60c. 

M. THIFET, 19 Franklin St., Boston. Ofass. 



[STERBROOK'S 



STEEL 
PENS. 




|TCII@d^jl7\ 



Leading Numbers : 14, 048, 130, 333, 161. 
For Sale by all Stationers. 

THl E8TERBROOK STEEL PEN CO., 

Works, Camden, N. J. 26 John S t., New Yort 

Welcome and Valuable 
,,_ FRIEND. 



» 



***^l£J^2r*i"*' '*« pMtoin general, a largTand^ 
p9Mkj,CMfeffm$, pertaining (• aUmttand telMr gam*,, 
OMdaUtkelaieHandnerfidNavtUiea. Uwntatn»t98largi 
Sf'^f'^Sj^;?* <«**»«*«. «** »<« bemntbv maHftr 
SSota. PWl * SHXDKB, 130.180 NMsaa St., N.Y. 



-^ 



AQENT8 WANTED-In erwT town la 
I So1aTr5!?dUi?P'ia5CTY^^ 



when 
Intro- 



7 ItMlf 

' once 
daccd. 




' A rare chanco for live lg«ato «iUi- 
My. «r ladiM or Kflntlemeii. NIcht 

Fw Ternn addreM. B. W. &IDBB. Patent- A Mfr. RmIii«.WIi. 



L PR EDGE 



AND NOT 
WEAR OCT. 



80LDS5jSgS'T]SifoSri^f«X»? 
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The Farmer's Annual Hand-Book for 1 883. 

Prepared by H. P. Abmsbt, Ph. D., Professor of Agricultural Chemistry in the Storrs Agricultural 
School; and E. H. Ji^^ikinb, Ph. D., Chemist to the Connecticut AgriculturaV Experiment Sta- 
tion. 16mo, pocket-book form. Price, 50 cents. 



B. APPLETOV ft CO., Publiihan, 1, 3,ft 6 Bond Stntt, Hew Y«ik. 



BAKER'S 

CHOCOLATES 

JJaker't P tt mimm CkocttoH, ttit bo* 
prepvmtioB of plain ehoeoUttibr fluiir> 
Vj nut. — Saker't JBrealffaat Cbcoa, 
from wMch the ezccH of oil Jim been, 
remored. eaallj digested and admirably 
adapted for InTalida. — Hofor** Vamiaa 
ChocolaUt aa n drink or eatea aa eoa- 
ftetlonerjr ia n deUciona articie i hlghlj 
reeomnended hf tonriatk— Aiier'a 
£rmiMt InTahiable as a diet Ibr chil- 
dzen.— (Terman Sweet CAoeotote. % 
moat excellent article for ftmOlet. 

Sold bf Grocers ererjirhere. 

TIT. JiA-TLlESiR A OOu» 

J>or9hett«r, MnuBm 



JohnWanamakers 

STORE 



Eveo'llilii'^m Dry Goods, 
Wearing Apparel and 

menta sent by mair ex[iresa or freight ^ accord- 
Inff to c iron in 5iUvD CCS —subject to rLtani And 
rerandof nionty If not satLsf/irtorv. CaXOr 
logue» v-ith dtiftlls.injuted on applif'Ht!on. 

JOON WANAMAKER, Pniijaj£:LFHIi 




AMERICAN 
COTTAGES. ^" 



Netr designs : low cost, ^plates 
large quarto. Price, post-paid, $$, 

T. COMSTOCK, Publisher, 
6 Attor Place, New York. 



I^errona Prostration. Orerworked Brains. 

Brain -worry kills many thonsands eyery year. 
School-childreD and others have nerTons headaches, 
and their OTertasked brains need repair and sedation. 
Here is prompt relief. 

Dilc.w. ben s Ofsi'S 
f CELERY 9.CHAMOMIL£ PILLS. 

A/iE pukp A/fro rx^memsLr to cu/tE j 
/and will gurk headache of au kinds I i^ 

^'^t/EURALGIA.NBfVOUSNESS 1^^^ 

"^'^jZ^^^i^r^**^ DYSPEPSIA 



FAC-SfMILE StCNATURE ON EVERY BOX, 



SMITH'S MAGAZINE FREE POB OKE YEAB 
to all who nubscribe through him (at publishers^ 
Tates) for " Popular Science Monthly," or any month- 
ly, weekly, or daily, issued anywhere in the U. S. or 
Canada. 

li. LUM SMITH, Jonrnallata* Drawer A US, 

PhlladelFlilo, P». 
K. B.— Samples of Imitation Stained Glass, Free. 



^ 



S 



DR. O. W. BKNSON*S 

SKIN CURE 



Is Wanraatad to Core 
aCBXXA. TSTTaSS, E17XOB8. 

prrTiAinfATOoy. xxuc G&ireT, 

ALL BOTTOH 8CALT JKBUPTIONS. 
DI8BASBB OFHAIBAXn) SC ALP, 
SCBOrULA I7L0SB8, TENDXB ITCUINGS, 
•ad PZUFLaS on aU parte of tlie body. 
Xtaaksa the akin white, aolt and amooftli; zomorea 
taaandflreoklea, and ia the BX8T t oilet dwwfng IS 
TSX WOBLD. Xleeantly put up, TWO bottlea in 
one paokace, orniafatlTig of both internal and exter- 
nal treatment, 
Allllxst^laaBdnicglstohaTelt. Frloefl. perpacOcage. 



I 



« Our . 5prin5 • 517!? * 

* 2).nJ • price • Book ^;- 

* Ml5liowIo-orJer ^^ 

* CIoIKin5-5Kirl5or %- 

* Furiii5Kin5GoO(l5. o 

* J!po5lU-reque5l * 

* viII-$Ql-iI. * * « 

"^'"^ Ml J# Brown. 

QUI HALL. PHIUDELPMIA. 



OUR SCRAP-BOOK PACK. 

Put npoxpreesly for Card Collectors. Contains BO Ele- 
gant Large Ohromb Adrertialng Cards. All the new de- 
signs complete in sets, embracing Gold, Silver, and iiSa- 
ent bright-colored tints, etc. Price by mall, pa«t-MU. a 
cents. Address Chas. Toluikb, Jr., BraoMyii, B. X 

°%E BONANZA "^Hp. 

SHORTHAND ?,'';S".§.r?^!;.r*' 
Itnatfons procarod Torpnplls when competent, 
end for circular. W. G. CHAFfEE, Oswego, N.T. 
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0){E TO TrifltE 

MANUALS; 
TtjJ TO THlTfTKWO 

69n« STOPS. 

$300.10^600; 



"*^TA10GUE5; 



^CdmpassforFuuParts 
orJopuLAR Music 



J?^. gf/L£S: 



$114-. $11^ $120 UP 







I^BOSTQN 154-THgMflrrrST . NEW YORKaC EI4aST. CHICAGO. 149 WyiMSHAve 
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A WOBB TO BT7YEB8 OF O ABINST OltOANfi. 



In Wainat, Art orl. -_ -- _ 
A tunhvr dPHlupttijii of flMt^ 




HftTfl jfou boilfflit &n Organ juid are ^un fsunJiftr with the R«kI Hoard 1 
Ongaaa vt other inakep tjijit are haU for l^f & lo #i7& *rldLhm «int»lt» ini>r» 
thAD a If tfl 4 iwtJ! K^'tdfl, ^''^U*? tlifi H*!«tlK>yt^ii roivtfUriH Jtf full »et-h. It in 
theretDiT^ tlte m^riy dlir4^n?rt «*rtfl FU?edauid Stop CDmhliuticm Efft^-tn lliAt 
iiiAukQ the HeetJiKJTHti far Jiuiwriur to all uttupr <irgADnHi: four 
tlinD* Ita covt. Fmor aC thJn tftatc-mezit in jihcvn Ln the follau Ini^ 
Tfvoni at ihJpiTu^HU f 1 1 r tb& poM four monthn r^^bl pi n < ei u . T 
BiMttr'tfEDutijovi^n OrffJifiii flurlnff pfcHtlmi>n.tb!S***r«n,a f.-tl 

JuiwiiTt i8S3.]|i7)l MiLrpli. -liua, ]4«& 

The fthove iftlhe JjiliffH^t hlUiibtr of I'ahlnt't 
i>ncan» ahlptM.nl ity uny otit> IicuihjL! (fijf tliv 
A&me length of tjitrni^J iu c-xlMU-nci^K 
The niUsvrliif !■ » Brlt-t I»»rrlptl«B of 
the Inntrimtrnt. 
Then! Art» TKV KL'M. Kl-rTM OF OOLDEN 
Ti JNliUE UBEpH balH uium an t'litiixly new 
Klld aclttltfA^ tilan, prcHlyiin^ niuj[l<: iH^nal to 
All OtKnU {^UHtmit four til HUH 11m \-aluu af other 
Mi:idct:^ The tti!vil& aw^ ttriiittifftHJ in tbu lte«l 
FEomni, Ks foHawp 

luL »et CbannJjif Soiaphanc Rmila, 
S^t, t^e* FAznoud FrcDeh Horn RttedB, 
*L Sf t Iki&utilfu] nceolfi Reudiet. 
4th. Si^t JubllAntd VlDllnAKeean. 
Jllh. aot Frtwerf Ql f^ub-Bus Rtjetl*, 
6th. Set^^rcet VolxCelFAteltevdi. 
7th. Set (jf Soft t>UE> HiMpdi. 
Sth. H^t i^f ]jiutd^i» HAed& 
4tlv 3«t of DUvjpnaim 1<Ded& 
10th* n(-tClaHon4^t of rvk-^leKpedj' 

Jt contains 77 STOPS, as 
follows 1 

I eELL'> »ft. to&*i. 

i MANTAlpHUB-BASa, 

IQ ft, Umv. 
£ TiourdotL, Ifl ft. tunir. 
fi SiLiJiphotii^, H ft. ttmfr 

7 vioi; \n uASihA, f^ rt 

tf I)lat«»j*on, $tt. tout', 

* VldL.\ IHIJ4 K, 4 ft, 

10 liruad Eipj't^twlotitf, 

8 ft. torn?. 

II FHRNCH ttOKN^ 8 ft. 

13 Vt>jfHlTMARA. 

11 KjChOr « ft. tonti. 
l!i [>Jtf1J«ina, 8 ft. tOTlBL 
ItKlarlonetj Hft. tone. 
17 V<>J3t rlCLEBTF:, P^ft 
11 VlollRiL 4 rt. tontt. 
IV Vox ^uhliAnte, eand 

4 ft. toTw. 
SD ricTolo, 9 ftt tons. 

*» i; Ircfiwtr*!! rortf . 

KN^lK STOK 
Si Kltrtat Knee Htop. 
^7 Automfttl{fVAWt^StDp 
3fl HlETht II up U-x Damper 
S7 Ctfft DupltM iJJuiiiier, 

Thfioasfl ^« huitt 
f r owi h au d mon^^ 

Jilttck Wftlnui {if 
2trfferrt*fi Ath or 

All ckftL'd uro pn iftuit'ljf 
rrrtLuu fio tod t^ itli lit a l 
hand o&rrlj^gik Memu- 
fiu^t^risd «u Jl4 niit Irj 
take tb^^ dirt rr Ckust. 
Thuromr^'y n'UHOPed 

* n !l kllu-rliied ; will; 

jiitEkiid tJiu li^nt nf (Mij 

i.'hntELt4; hande^iLvmi?'^ 

rubhwd varnipb llni^h — 

unti iwhtih i curreil and 

omumfinted -with Ara- 

lws«tiuf iiitrArna in (Tfld. 

IT IB BU[LT to I..\;^T. «.. *^ . _ , - « 

K^»T?T3RSH(:*w jtis The Beethoven.- Ebonfzed Case. 

th^'''^^jfi(SLitr?i*^SV" lJmENaiOKS^Hyl(r];t, 7*i,ichiM 1 LtUi^^H, M lieb^r P^^pth, » lucbi* 

!.]r. ajiid woaltl onMkment the Ixjadofr (jf a prlncam. rontaiiiH IjLinp Htnn^ln, Pf*i*ltir!t f<ir Hiuile, Treble JSi risn^rht BssIp' 

i.mf.. Kt*t.| »priDK^ Nh]kul PJ*ted Ftda.1 I^latesJ, ItEATTY'rt PAlT N ! ^T-hi' ^itniN 4NM BOUNPlUQ BrURpK 

Special Limited Price 2;S^oo?TmX!: Only %7^ 

»r$lo.OO FOR TRAVELING EXPENSES.. 



To anr person who will hring thia adrertisement to BEATTT'S 

'ashington, Wwren OOm N«w Jersey, and Mlectan oivaii In persoh. ^^^, 

I am exoeedinglj «&xl0U8 to iiave my pfktrqins call, see^Mid exn^ 
r^ian every ten minutes ! The "Larfirem Reed Omn vTorlte ontbe Qlohe 



BEATTT'S Kanu^kcton. cor. Railroad are. and , 
In persoh. I wUldedmct Ten Dollars dmi for travtli 
to nave my patrons call, s«r --■' ^ — *•- 



|rs(tl0)for 
I examine t 



Washington, Warren OOm New Jersey, and 

Pbeb CpiCH maets all trains. lam 

of manitfaotnrtk Shipplnar an organ < , „ ,_ ____, 

night by Edison Elecuic Lierbt. Ifaohinery akme cmt imward of One Hundred l%oBsand Dc^yUurs. Loblv^' 
y rt.iatjl«) A. It or 1 P. M. : Philadelphia. Nint^ndOreen st&^Xu P. JC. ; H arrlsbarK, « A. iL; ' 
HOMi ACCOMMODATIONS FREETTOTALL PElra05S, ANYWAY, WHETHER YOITBUY OB 

Address 




'^'^?}DANIEL F.'BEATTT, Washington, ITew Jerse7. 
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Pear 



Thefamous English Complexion Soap 



Estabthhed in London 100 years, 

A SPECIALTY FOR THE SKIN 
AND COMPLEXION 

As recommends by the greatest English authority 
on the Skin, 

Professor SIR ERASMUS WILSON, F.R.S.. 

Prnidmt oj Ui4 Royal Coliege aj Surgeoju^ 



Mf 



.# 



15 International Awards. 

GoodCompleiion&NiceHands 

Nothing ftdds so much to personal appearance ns 
a i. right clear complexioa and n soft skin, with 
these theptainest features become attracElvcT with* 
out them the handsomest are but coldly impressive* 
Many a complexion la marred by impure alkatme 
and coloured Toilet Soap» 

Pga^' $oap 

Is epecially prepared for the delicate sltin of ladles 
and children and others sensitive to the weather, 
U' inter or sum mer, I n Engla nd it i s pre-cm i ne n tly 
the eomplexioTi Soap, and ii recommended by all 
the best authorittea, as, on account of its emollient, 
Hon -irritant character, /Wa^jj^ Rcti^hfifss and \ 
Chapping aP^ prft^nUii, snd a^ dear bright appear-^ 
fl/K-^ and s&/i t'dvpiy condiiian imparted and main* i 
itiittfd, and a gsmi^ hifahhful and ttUraftit'i Ci^m* 
pltxfon ensured. J ts agreeajj i e an d lasting per fu me^ | 
beaut if ul appearance^ and soothing properties, 
commend it as the greatest luxury of the toilet* 
3[s durability and consequent economy is 
remarkable* 

THE BEST DRUGGISTS SEUIT. 



WiP»A. 



'^^Q-ffm^ 



X 



\v 



'//"/ mr /////ir/,\ f/ /fd /::/;/ />/j//': 



//y//// '/ // />' C 



'lC£<^ ^a^j;,/^. 



////// /'V/^/ 
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THE FAMOUS SELTZER SPBI1I& 

OF GERMANY 



TARRANT'S SELTZER APERIENT 

l8 based upon a scientific anal^^is of the celebrated Gernulx\. 

Spring mrhose name It bears, and whose virtues it so 

eminently contains. 

Baeb IMtUe representinflr flr^m TUriy to Forty C^Ummm •# 
Sparldtiiir, Foaiatitg Soltaor* 




SELTZER 




It is Worth Remembering 

That Tauuivt's Seltzkr Apbbibnt represents in each bottle thirty to forty glasses of 
Sparkling Seltzer Water, containing all the yirtues of the celebrated German Spring. 

It is always Fresh I Always Ready I 

One of the advantages that Tarrant's Seltzkr Apet "iit — ^bemg a dry white powdei 
— ^has oyer many natural mineral waters, is the fact that it never becomes vapid or stale. 
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but for all who need a bright, fresh, sparkling alterative and corrective, and it is always 
ready. 

Tarrant's Seltzer Aperient thus stands at the very front of all, and is admitted to 
be the best remedy known for constipation, biliousness, and idl disorders of the stomal 
and bowels. 
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COMPOUND OXYGEN 

FOR CHRONIC DISEASES. 



CHRaNrr NA»AL CJtTABJtH. 

In FebraaTy liiHt n cjise of cbronic hbhqI catajrlH^ of n 
¥ery sorioua cbEifaetcr, wba siilMkltti^d t(t us for ttieat- 
meut. Id a month nftor cutiiutiiucin^r ttM) U9« of Com- 
pound OKVffon very erroat Irnfirovipineiit ivae repftrted. 
Oil Ihy I6lti of ApriJ, tt tnoQih Liittjr, thi* fiiOjer of Llie 
patient »ent usi tnei lullywinM a^Uitoiii^iit ut Uict jjrr^tiit 
benpfit his Aon hod reeelrt^d : 

'* Since I wrote yoEt last, ^^^ change for the betUris 
wondejfuL My mn looks Aod nets dke aaolhvr bo^< 
He $flys that ho fee]a aa If hi^ were UQt the same that ht* 
was ■ moDth o^jjck All h^ totniAainA afnuvflA headochu 
uid weflknoiKS Id iha back, though he doon not su^r 
ono-tontti wbiit hedld hofore he coEiiiaeni-dd uaEti^ your 
Oxyifett. He ^iad not hrea*hfii thrmtgh his nostnis to 
do any good for two yeirg ■ now hfscan btiat.fie/rt(fiy. 
Thit aensfl uf g'lDelJtQ^r wba afinoet iIa9troy<jd ; U fi} gradU' 
alJy poturnhiff now. / can not Jift4- words to ^xpmm 
mjf Jedings of gnittfutness /"or t^e returning health 
oiftny son. Our neJghbora all nee the elmnge and ip«ak 
of it." 

No trefltment ksown to tbe medical profeRSion can 
cure & taie of naaat caturi'h which h^a pi^yr 'fL'!<^ &a f^ 
as thii ono, and aei tor Lhu Tar}r;>iia ajlyurtfrttHl nieth^udii 
of tr&attuL'Jit by tht! Inhjilntton of crudci drug vapors or 
the injection of medicated aoliitlotiSt hy w^hieh thy irri- 
tated and HenfiitSvo Enuuoua mecnhranci'i^nr'^ afUI fiirther 
Idjuh-hJ, they only injiko tlMj diseafie worse. Then* may 
bt; a temjRtriiry mllef brcauAa of df^acji^ned iOE)«L|iblltty 
from ncrid drug^s, but in the end tbt^ ryniedj will bo 
found tL> have iH^en worne than the dlii)^ .isa, 

[a ComiMiund Oxyj^'eii^ which i-esireu»rjiLe^ thti blood 
■zid giveato th« Kystem a now vitality, eind tbna enables 
ft to throw off tbo lEnpiirltioa whk-h have been pQsaiPii' 
loj^ life flt the Yery fountuma, we Juivo tho only sure, 
safe, and mtional Tiieau!^ of cure yet diSL^averi'iL Some 
of Ibe woraL ea^ca of naaal t^atarrh whieb we kavo ever 
&een have been cured by Compoond Osyg^en. 

HiEMORRUAUE FHOM THE LUNGS. 

The follo^vlnj^ letter, addressed to Dr. Turner, who 
baa cbargte of our il:epi^:!dtory, at No, H&i Hroatlway, 
New Yorkt Is oomni^inded tu'ulL who ore flufferiJi^ from 
b!vniorrha(<eg from tht: lunga. ]t in only one **V many 
c^aea In which hlet^ding Trom the lun^s hoii been almost 
immediately arrijsE«d by Compoond Oxygen, and its 
reiiOTTence proTeatod. 

-334 ^, ELBrKSfm S-raiwT, Ifcw Yoiiic City, I 

''Dr. JottN Ttfn?iKR: Dear Hirj A a I utn very 
thaukful and gratofb.! fbr the reaulU of the ' Compound 
Oxygen,' 1 think it right that I sbould (jive you some 
record of my case. 

'■'' I hiive been ualng the 'Coniijound Oxyifen' frgm 
your olfleu since 'lanu^ry 27th laat, mid am now abla to 
go out every day for an'hdur or two, which 1 hav-e not 
been for nine mouths post. 1 was takc-n wHh what the 
do<!tora called bronchial congestion uf the longs, leUh 
se^er^ {md Continued hizmf^rrhageSQf the lungs, which 
laittsd front ttm to tAres dam at a tims Tljca-? 
hujuiorrbages commenced In July, ISSg;, and lasted nntil 
January. l^iS^ and of coursa 1 was utterly prostrated 
lor Weeks aftcr^ 

'■'■J have had no haemorrhages aince J crmnf^nced 
to takn th^- ■ Oxygea" in Januanj l{t^t. I have b&en 
noder tho care or many doctors, but all CDHBldered my 
caSL* hopc.'leaa, - > ^ 



* E wu B^ma^n^ by FrofesBors I^^ nod W , 

and flUo by Dr. E^—, and up to tho middle of Man L 
lopt tht*y all regarded my c-aao as hopeleHa. 

** At prb'fiL'ut 1 have about given np all mediciiip-^ 
and rely upon Ebe ' Cociipound Oxyijeji* dJoii«- I atn 
now an the second supply of the " Coinpoitiid Ojtvg-co," 
and congider my0t^' wmon to a oimtmei^ cure. 

^ Is. F. Ulaek." 



BREAKtNIJ} VP COLI1I9. 

It the action of our IVeatment never we»iit ftirthw 
than to arrvat and Iwreak up cold ft, IE would be one of 
tho ffre«test hooA» to buuianlty. Nearly all acute di«- 
coacfl which run swiftly to a fbtal termination have their 
origin in coldi. We have no hesttatio-n in dcclanng tbm, 
if Compound Oxygen were iTaorted to I nutied lately on 
discovering that a cohj had been t^ua and waa center- 
ing ltf)4^f on the chest, dt^tha fruiii pneumonia would 
be of fare occurrence. The results which have followed 
the tisfi of our iVenttiient in hundreds of tases warrant 
us In making this strong declare tlon. fijid wc would bo 
lacking In duty to the jmblic were wo not to muke 
known us widely as posatbM an easy tnd almost ceruin 
nieana of preventing the development of this ofEen fatil 
disease, and of other dlsen^s, whit-b, Lf not checked,, 
slowly undemiine the health and i^horti'n lit-e« 

From a letter received last yebruarj- from a lady fa 
h^alcm^ ^ass.f we take the following. In' evidence of the 
prompt action of Compound Oxy^n [n o&sea of colds; 

" Wheu I hit rejKjrted; / had a ^ery tefiere cotd^ 
and two d*p oltcrward I had pain* in ike front p&rt 
Of thi right lung half t^ mm day, which the Compound 
Oseyfffn promialff r&nored. After that I Eteadlly im- 
prtived ; appetite neiturned nUk befoFQ the cold, aod It is 
now better than it has been since using your Treat- 
ment . . . 

** During the usf nfthejirst TWatmsit I fmrdiy 
knew what U was to je^l Vir«i. A friend, who is oftea 
at our bi:>uae, sqJd^ one day, ' I have not seen yoy lodk 
or act ttred oncei since yon used the Compaimd Oxy- 

fen,^ to wbich I rpphed, '1 have not, and go up-stafrt nt 
rlskly at B.8li ?. u. as 1 ^o down in the moming at 6^0.^ 
** I am quite well satisfied with whot the Oxygen 
has done for me this winter, fur Inetvrdidlfm odugfi- 
ing ; the ooids haw been dmiinisf^d at leaift ottehal/ 
in SM>£rify ; appetite vastly superior to what it his 
been at other fninujareensons^ and iresplfsCloa improved, 
/ hnm alfto hrokfn up tymmrefn <>oiasfmmy yo^mgtui 
boy^ a lad of sixteen, who always hat had nn indamed 
thrt»ai and fearftil cough- Ido not think kt hag oaugksd 
once this winter, ^^ 

A Ja4^1y writing fVoin MifSin&nr;^, Ph ,, aayS : 
*" My benllb Im «(» much better that I cam ^o my ai 
Work, and nui able to attend church ererv Sal>batb aoAl 
go to evi'Dlug entenuilnments, etc^ which I neyer er^- 
pt-ictcd ti.>do. Have been using Coni pound Oxygan, ftir 
setsre eoid^, on my l:K>y? this winter, and it Has ocfoif 
like a rhami. 1 feel ver)- grateful for what the Com- 
pound Oxygen has done In my case.'* 

Another patif nt aay^, in a letter dated La«^t Mart^h \ 
**'My general health is good ; while aU around me 
arc a\meHng from eotdis, Ihfivtf igcaped tifti'int^ t/nv, 
and mis is the ^rsl winter since J can renurtit&r thdi 
I have not had a ^fwre eotd^ ending with fi cough that 
always kBt&d several weeks. This I attribute to the 
uao of Compound t>xygen^ as 1 hive used no oth«r 
preventive^'' 



Our Treatise on Compound OxTgen is sent frte of charge^ It contains a blBlarr of the discovery, natmra, m 
nctlon oTthia new remedy, and a record of many of thn remarkable i^nJta wbl^ Iwrtt «o far attended, ita us& 

DKPosmjEY IN NR^f YoHK.— Dr. Johu Turner, 8m BnKidway, who Iw Obifffeof iW Depository in NewTw 
city, will All orders for the Cotiiponnd Oiygern Treatment, and inay t>B c^nflnlttn hf fcrtler <ir in person, 

D&poaiTORT ON pAOiPir €it\^T.—ll^ iL Matbaws. ivm Mont^men ^inet, Baa FrumiiBfe. i^aiUoniia* wiU i 
oMerA for the Compoqnd Oxygen Treatment on Pai^iflc Coaat. 



Drs. STARKE Y & o^tt^m 



Qv E. STAKKET, A. M., M. D. 
B. % FALKN. Ph. B^ M, I>. 
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MATTER LIVING AND NOT-LIVING. 

By PAUL B. SHIPMAN. 

THE Victoria Institute, or Philosophical Society of Great Britain, 
has published, in pamphlet form, a paper by Professor Lionel S. 
Beale, in which that eminent physician and microscopist attacks, With 
free assertion and aspersion, the doctrine of the identity of living and 
not-living matter. Dr. Beale is himself a member of the Victoria In- 
stitute, and, if one may judge from the imprimatur which the society 
has set on his paper, he is esteemed a spokesman worthy of its name, 
if not a f oeman worthy of anybody's steel ; and no doubt the paper 
has proved acceptable to those for whom it was intended. It may be 
worth while, therefore, in the interest especially of this excellent class, 
to examine what he has to say. 

Dr. Beale, it might better be mentioned at once, has a theory of 
his own, or at least of his adoption, with which, he confronts the theory 
of his aversion ; and it will conduce to clearness, as well as brevity, if 
we first look at the opposing theories side by side, premising that Dr. 
Beale expressly lays the question of their relative merits before the 
tribunal of science, whose jurisdiction in the case he thereby acknowl- 
edges. Let us at the outset, then, regard the two theories as he sets 
them face to face. 

Dr. Beale opens the discussion by confessing that he finds himself 
among the " very small number " who " have objected to the physical 
view of life as untenable in the present state of scientific knowledge^^^ a 
qualification which in the course of his paper he repeats and reiterates, 
and which means, if it means anything, that the capacity of physical 
causes in this relation has not yet been explored exhaustively, and that 
the view in question may become tenable in the progress of scientific 
knowledge. "The living world," Dr. Beale proceeds to say, in the 
VOL. zxm.— 46 
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face of this significant admission, ''is absolutely distinct from the non- 
living world, and, instead of being a necessary outcome of it, is, com- 
pared with the antiquity of matter, probably a very recent addition to 
it — ^not, of course, an addition of mere transformed or modified matter 
and energy, but of transcendent power conferred on matter, by which 
both matter and its forces are controlled, regulated, and arranged, ac- 
cording, it may be, to laws, but not the laws of inert matter." This 
additional agent is, of course, our old acquaintance — the vital force. 
Dr. Beale adds : '' It may be freely admitted that, if we attribute to 
vital power certain phenomena of the living world which have not 
been, and can not be, explained or accounted for by any physical laws 
yet discovered, we thereby assutne an agency which we are unable to 
isolate or demonstrate, and the existence of which we can not in any 
way prove. On the other hand, it is only fair to observe that, if we 
assume that phenomena peculiar to life will some day be explained by 
physics, we certainly act in a manner which is not sanctioned by sci- 
ence — ^we assume, we prophesy ; and prophetic assumptions of every 
kind are contrary to the spirit of science. • . . But is it not in accord- 
ance with reason," he concludes, ''to assume the existence of a pecul- 
iar power to account for phenomena which are peculiar to living be- 
ings, which differ totally from any known physical phenomena, and 
which can not be imitated — and is it not contrary to reason to proph- 
esy that such phenomena wiU one day be expired by ordinary forces 
or powers ? " Such is his statement of the case, and such the argu- 
ment by which he supports his side of it. 

A few words, I think, will suffice to show the invalidity of the ar- 
gument. The question, fortunately, hinges on a point which science 
has determined definitively. 

A genuine hypothesis, in the scientific sense, is capable of proof or 
disproof ; for an hypothesis capable of neither must always remain an 
hypothesis, and, instead of leading to an explanation of phenomena, 
serves to block the way to it. I may say here, parenthetically, that 
too much verbal respect, as it seems to me, is usually paid by scientific 
thinkers to assertions of this transcendent sort ; strictly speaking, an 
assertion, of which it is said that it can be "neither proved nor dis- 
proved,'* is disproved by denying it, for the denial, being of equal 
validity with the assertion, nullifies it, leaving zero as the logical re- 
sult, and an assertion reduced to zero is effectually disproved. But to 
return. An unverifiable hypothesis, as incompetent to lead to cer- 
tainty, has no reason of being ; and, consequently, science pronounces 
it illegitimate., But the hypothesis of a vital force. Dr. Beale admits, 
is unverifiable. It assumes " an agency," he owns, " which we are 
unable to isolate or demonstrate, and the existence of which we can no^ 
in any way proved It is, therefore, illegitimate on his own showing. 

Moreover, a genuinely scientific hypothesis does not assume an un- 
known cause, much less an unknowable one, before the inadequacy of 
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known causes has been proved, for, till then, the necessity of an addi- 
tional cause can not appear. The maxim which imposes this condition 
on hypotheses, known in philosophical literature as Occam's razor, is 
declared by Sir William Hamilton, who calls it the law of Parcimony, 
to be ^^ the most important maxim in the regulation of philosophical 
procedure, when it is necessary to resort to an hypothesis." Its sound- 
ness is questioned by no one. But Dr. Beale, as we have seen, admits 
by plain implication, repeatedly, that known causes have not yet been 
proved inadequate to explain the phenomena of life. His cautious 
statement is that they are inadequate "in the present state of scientific 
knowledgeJ*^ Wherefore, as he must also admit, his assumption of a 
hyperphysical agent violates flatly the law of Parcimony ; it falls un- 
der the first stroke of Occam's razor. It is thus doubly illegitimate, 
on his own showing. 

Finally, the hypothesis, if admitted, would not explain the phe- 
nomena, since it merely refers them to a power of which confessedly 
Tve can know neither the existence nor the laws, assuming to explain 
that which we do not know now by that which we can never know or 
so much as represent in thought ; and it goes without saying that an 
hypothesis which explains nothing is good for nothing. In branding 
it with illegitimacy, science but renews the stigma that common sense 
had set on it. 

•The hypothesis, it follows, has no standing in the court of scienc^, 
which rules it out at the threshold ; and to the court of science, be it 
remembered. Dr. Beale has appealed. One thing, then, is certain : 
whatever may be the merits or demerits of the hypothesis which he 
opposes, the hypothesis which he espouses has no merits at all. It is 
radically vicious, and wholly inadmissible. So far from being " in ac- 
cordance with reason," it is in flagrant defiance of it. 

It remains to inquire into the remaining hypothesis. If we may 
credit Dr. Beale, it is as spurious as his own. " If we assume," he 
tells us, "that phenomena peculiar to life will some day be explained 
by physics, we certainly act in a manner which is not sanctioned by 
science — ^we assume, we prophesy ; and prophetic assumptions of every 
kind are contrary to the spirit of science." That depends on the char- 
acter of the assumptions. If, like his hypothesis, they are incapable 
of proof or disproof, besides gratuitously multiplying causes, and ex- 
plaining nothing after all, they undoubtedly are contrary not only to 
the spirit but to the letter of science ; but, if they fulfill the conditions 
of a legitimate hypothesis, in lieu of violating them at all points, as 
his own assumption does, they as undoubtedly are in strict harmony 
with science. It would be passing strange if they were not. If "pro- 
phetic assumptions of every kind" were in truth "contrary to the 
spirit of science," that "star-eyed" creature would be more con- 
trary than the privilege of her sex allows, for it is by "prophetic 
assumptions " that she has won her chief triumphs, nearly everything 
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whioh as bow certainty having onoe be^i assumption. When Co- 
pemicoB divined that the planets revolve around the sun; when 
Kepler suggested that the plsmetary orbits are ellipses ; when New- 
ton proposed the law of gravkation, and, later, the identity of gravi- 
tation with the o^tral force of the scdar system ; when Huygens 
conjectured that light is propagated by undulations ; when Harvey, in 
the profession of wiiich Dr. Beale is an ornament, supposed that the 
blood flows from the left side of the heart into the right through the 
arteries and veins ; when Locke aaserted that heat is motion; when 
Franklin assu]?[ied that lightning and electricity are one ; when Dalton 
affirmed th^t elements combine in definite, reciprocal, and multiple 
proportions ; when Leverrier announced tiie existence and position of 
a planet outside the orbit of Uranus ; when Faraday conceived the 
principle of definite electro-chemical decomposition — ^they eadi and all 
indulged in what were "prophetic assumptions," until in due time the 
assumpttons were proved and the prophecy accomplished. And so, 
for the most part, with the rest^ Wherever, indeed, there is an in- 
quisitor of nature, whether observer or experimenter, there is likely to 
stand behind him some hypothesis, more or less shifting, more ot less 
defified, mc^e or less probable, which guides his inquiries and sh£q)es 
their results ; and what is generally true of the experimental sciences 
is true in greater degree of the sciences in which experiment is impos- 
sible or possible only within a narrow range, such as astronomy, biol- 
ogy, pdychology, sociology. The truth is, without "prophetic assump.- 
tions," science would need either omnipotent insight, to see through 
every problem at once, or that omnipotent blindness which enables its 
happy possessor to solve every problem, as Dr. Beale would .solve the 
problem of life, by referring it out of hand to some agency beyond the 
bounds of human knowledge ; but, as science is endowed with neither^ 
it has, in general, no other course^ certainly no better course, than to 
proceed tentatively by "prophetic assumptions," careful only, though 
rigorously careful, that these shall fulfill the acknowledged conditions 
of a legitimate hypotheris. As for such "assumptions" as Dr. Beale's^ 
they are not ** prophetic,^* it is true, .but only because they forever re- 
nounce the hope of explanation. Science rejects them, as we have 
seen. 

Let us dee wheth^ or not the hypothesis of the evolutiop of living 
from not-living matter encounters the same fate. 

To begfai with, the hypothesis, it will not be deuied, is verifiable, 
for it assumes only a certain competency in the properties of matter, 
whichj if it exists^ is capable of proof under possible conditions, aiid, 
if it dees not exist, is capable in like manner of disproof ; so that in 
the end the assumption must lead to certainty or step down and out. 
Such b^ing^ the case, it fulfills the first condition of a legitimate hy- 
pothesis. 

The^hypothesisy in the next place, assumes no i^ecial cause, known 
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orimknowny. physical or hyperphysical, but accepts that which^ by 
unireraal consent, is not only the (muse of inorganic phenomena, but 
the invariable concomitant^ if not the cause, of the ph^iomena of life; 
It does not multiply causes with or without necessity, and hence is 
philosophically clear and dean; Occam's razor may pass oyer and 
around it without meeting with a pilous stub* 

And, lastly, inasmuch as the assigned cause is real, and as the final 
verification of the hypothesis must consist in deducing' the phenomena 
from it, the hypothesis, when verified, will of necessity explain the 
phenomena not merely in their completeness, but to the exclusion of 
all other explanations. It is one of those fortunate cases, not too 
common in the history of science, wherein the explanatiou of the 
phenomena is the demonstration of the hypothesis. 

In the judgment of sci^ice, therefore, the h3rpothesis as such is 
without spot or flaw. So far from being ** contrary to reason," it is 
in pa;f ect acccMrd with it. 

From all of which it appears that the converse of Dr; Beale's opin- 
ion of the two hypotheses is true. His terms of praise and dispraise 
were well chosen, but, as it turns out, he mixed them badly before ap- 
plying them. 60 much for the opposing theories as theories. 

Having seen that, from the scientific point of view, the hypothesis 
which Dr. Beale espouses is thoroughly illegitimate, and that the hy- 
pothesis which he opposes is thoroughly legitimate, we have now to 
look at the existing evidence in support of the latter; and here we 
shall strike Dr. Beale's criticisms, for here their incidence logically 
falls.. With how much force they fall we shall presently see. 

When two series of phenomena shade off into each other by in- 
sensible gradations, the philosophical presumption is that both series 
have been generated by one cause ; and it behooves him who would 
overcome this presumption to draw the line of demarkation between 
the series, and prove that the phenomena on the opposite sides are so 
different that they could not have had a common origin. Organic 
and inorganic phenomena, I need not say, thus shade off into each 
other ; but no one has been able, though many have made the attempt, 
to draw a line of absolute demarkation between them, much less to 
prove that the two series, as arbitrarily distinguished from each other, 
must have proceeded from different causes. Toward the proof of this 
the first step has not been taken, and it is safe to say that it never 
will be ; it is barred by the indissoluble continuity of natural law. 
Meantime the presumption stands in more than its original strength. 

A kindred presumption, throwing a kindred burden on the shoul- 
ders of whoever would rebut it, is the presumption that causes which 
increase an aggregate are competent to originate it. The forces which 
determine the growth of a crystal, to exemplify, are the forces which 
produce its embryo ; and the like holds true of all other aggregates 
below the vital ones. Why not of these also? The forces which 
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determine the growth of & plant or animal are physical forces ; any 
assumption to the contrary, remember, even Dr. Beale avows that 
" we can not in any way prove." Why can not physical forces, in 
this case as in others, originate what they develop ? It is for him 
who denies that they can do both or either to show why. This has 
^ever been done ; and, till that which Dr. Beale adniits to be un- 
provable is proved, never will be. The denial is a bald negation, 
leaving the presumption to stand, like the allied one, strengthened by 
a fruitless contradiction. 

But we are not left to philosophical presumptions, insurmountable 
though they are. The evolution of living from not-living matter, it 
should be borne in mind, is an essential part of the hypothesis of evolu- 
tion at large, and shares evenly in all the evidence, direct and indirect, 
which supports the general hypothesis, and which, against rooted pre- 
dispositions of every kind, and amid the continual uproar of detrac- 
tion and abuse, has revolutionized the thought of our time, putting 
Dr. Beale and his school of thinkers, but lately in an overwhelming 
majority, in a minority that he fairly terms a "very small number," 
and taking the chair of authority, as he ruefully complains, not simply 
in the laboratory and the closet, but in the study and the school, and, 
he might have added by "prophetic assumption," the Church, that 
loving mother of most of us beginning dimly to perceive that evolu- 
tion founds science and religion on .the self -same basis, and, in place 
of being the enemy of either, is the truest friend of both. The evi- 
dence which, in the course of a single generation, has wrought this 
marvelous change in unwilling minds, and the more distinctly in the 
higher minds, goes in its full strength, I repeat, to support the special 
hypothesis in hand. Manifestly, the leaders of thought, in both hemi- 
spheres, estimate this evidence differently from Dr. Beale. It is truly 
irresistible to an open and enlightened mind. 

Furthermore, the earth, we should not forget, is her own biogra- 
pher ; and in the geologic chapter of her authentic sketch is recorded 
a time when life did not exist within her limits. Life on the earth 
had a beginning, then. This is not denied. Nor is it denied that up 
to the beginning of life all terrestrial phenomena were the effects of 
physical forces. 

So much is conceded by every one, Dr. Beale not excepted. And, 
now came life. Whence did it come? Whence does it come? 
Physical forces, undeniably, are the constant antecedents of life ; 
which, moreover, varies in fixed correspond^ice with determinate 
variations in them. This Dr. Beale must likewise concede, or assail 
the foundations of his art. But it is an axiom in scientific inquiry 
that anything, upon whose variations the variations of an effect are 
imif ormly consequent, is the cause or connected with the cause of that 
effect ; and, since the physical forces accompanying life are connected 
with no other cause except the Ultimate Cause, it results that they 
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are the proximate cause of life — the only cause, that is to say, which 
the human intellect can grasp, and with which accordingly science has 
to reckon. If we reject this conclusion, we reject with it the methods 
of science, and along with these science itself. But science is our 
chosen arbiter. 

Nothing in reality is lacking to crown the hypothesis with demon- 
strative proof but to discover the law of co-operation of the physical 
factors uniting in the production of life, and deduce the phenomena 
from it ; although to furnish this may well tax the highest resources 
of science for an indefinite future. And yet some happy feat of in- 
duction or deduction, or of both combined, may furnish it to-morrow. 
Meanwhile, the hypothesis as it stands, it is hardly too much to say, 
exacts the acquiescence, if it does not secure the assent, of every mind 
at once unbiased and not uninformed. The cause of life is known. 
The law of the cause alone is unknown. This law, as to which no 
hypothesis has yet been formulated, is strictly the only aspect of the 
subject open to hypothesis ; so that, while the hypothesis supplied 
has passed beyond the hypothetical stage, the hypothesis required has 
not definitely reached it. In this logical interregnum, however, the 
vacating hypothesis, obviously, must still rule the discussion. But 
let us hear Dr. Beale. 

" Bear in mind," he admonishes us, " that no state of matter known, 
no mere chemical combinations, no mechanical contrivances, no ma- 
chinery ever made, can be caused to exhibit phenomena resembling in 
any really essential particular those which are characteristic of every 
form of living matter that exists in nature." This admonition may 
be just, and I am disposed to think it is, if qualified by that reference 
to "the present state of scientific knowledge" which the learned 
professor often makes, but which he here apparently fails to "bear in 
mind " ; yet, with this qualification, it is not indisputably just, seeing 
that Dr. Bastian, one of the foremost experimenters of the age, con- 
tends that he has surmounted the difficulty which Dr. Beale declares 
to be an impossibility. Whether Dr. Bastian has achieved this result 
or not, the impossibility of achieving it has not been proved ; on the 
contrary, the possibility, with the advance of scientific knowledge, has 
grown clearer. A few years ago. Dr. Beale might, with equal just- 
ness, have delivered this same admonition to us in respect to organic 
compounds of every sort ; but meanwhile chemistry, in the face of the 
assumed impossibility of making any of them, has, in fact, made hun- 
dreds of them, therein surpassing the creative power even of animal 
life, which in general is powerless to form them, but appropriates 
them ready made from the vegetable world, in which they are com- 
pounded out of their elements ; and, if chemistry can produce organic 
matter, it may, when further developed, produce organisms, or, what 
would be of equal significance, formless protoplasm. It is on the way, 
and pressing forward. While impossibilities, akin to Dr. Beale's pres- 
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ent imposfiibilityy are fatling right and left under the strokes of sci^ 
ence, who shall say that this one, too, may not tiltimately cmmble 
beneath the strenuous but reverent assault ? Whether the achieve* 
ment is possible or impossible, however, the derivation of life from 
not-life at some time, if not at this time, under conditions provided in 
the laboratory of Nature herself, is certain : the fate of the hypothesis 
is not by any means involved in that <of the experiment. 

''No specimen of any kind of matter which is actually passing 
from the non-living to the living state, or which can be shown to 
establish any connection between these absolutely different conditions 
of matter,^' Dr. Beale asserts, ''has been, or can be at this time, 
brought forward.*' Discounting the expression " absolutely different," 
and noting with satisfaction the qualifying phrase "at this time," it 
must be observed that the assertion remains, nevertheless, in some 
degree inaccurate. Not to mention that all living matter is constituted 
by not-living elements, there is good reason to believe that the mole- 
cules of those colloidal compounds which together form living matter 
are constituted by molecules of the not-living crystalloids, and it is 
beyond dispute that the same substance, as silica, may pass, under 
varying conditions, from the crystalloidal to the colloidal state and 
back again, for which reasons, among others, the colloid may be pointed 
to as a " kind of matter " which, if not " actually passing from the non- 
living to the living state," can at least be said to "establish" some 
"connection" between these "different conditions of matter." Be 
this as it may, it "has been brought forward " as such, and by no less 
honored an investigator than Professor Graham, whose discovery of 
the law of the diffusion of gases, to say nothing of his profound re- 
searches on the diffusion of aqueous solutions, should have made his 
name familiar to Dr. Beale. " The colloid is in fact," says Professor 
Graham, " a dynamical state of matter, the crystalloidal being the 
statical condition. The colloid possesses energia. It may be looked 
upon as the primary source of the force appearing in the phenomena 
of vitality." Whatever Dr. Beale may think of the colloid, it serves 
at any rate to check his broad assertion, and at the same time to indi- 
cate how sharply experimental science is pressing upon the problem 
of life. " At this time," however, the pregnant movement has but 
fairly begun. 

"But the fact," Dr. Beale insists, "that this living matter, as is 
well known, is invariably derived from matter that already lived, is a 
serious difficulty which presents itself to the mind at the outset of the 
inquiry." Here, again, our professor omits the important qualification 
to which he is committed. " Living matter " is " invariably derived 
from matter that already lived," so far as our experience goes, if we 
leave out of the account Dr. Bastian's experiments ; but our experi- 
ence at present, aside from those interesting but unfinished researches, 
does not stretch away to the beginning of life, and it is unphilosoph- 
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ical to extend a merely empirical law beyond the limits in which it 
has been found ixuQ by observation. It was once believed, for in- 
stance, that all swans are white, and, what is more, the belief was sus- 
tained by the uniform experience of mankind for thirty centuries ; 
but it turned out to be erroneous, all the same. That the black swan 
of archebiosia has not been seen is no proof that it may not be seen, 
if we push on to its presumptive haunt by the shaded springs of life ; 
and, in the interval, we can be sure only of what we have positively 
seen* But of this there of course can be no doubt. The famous 
maxim, ^^ life proceeds from Ufe^ is indeed necessarily true of all the 
more specialized forms of life, because the proceeding of any one of 
these directly from in<»rganic matter would necessitate a leap over the 
intermediate forms ; and Nature, as in our day is realized more vividly 
than before, does nothing by leaps. The maxim, though reached in- 
duotively, may be explained deductively ; it is itself, thus limited, a 
corollary from the general law of evolution. But, with forms of life 
liaving little ox no specialization, and only a few removes or one re- 
move from inorganic matter, the case is plainly different. Respecting 
these, induction, so far as it has yet gone, and deduction, so far as it 
can now be applied, agree in pointing unmistakably to their origin in 
the unorganized matter from which they are scarcely distinguishable, 
and from which they differ in every respect vastly less than from the 
more specialized forms arising out of them, and immeasurably less 
than the human adult differs from the human embryo. Of these low- 
est forms, exhibiting life almost or quite without organization, the 
maxim not only is not necessarily true, but is necessarily untrue. It 
applies, as it must ever apply, to living things in general, but not to 
those living things which exemplify the bottom characteristics of the 
group. Omne vivum ex vivo was not written of the type. If it 
were, ex nihilo nihUfit could not be written too. 

** According to the material contention," avers Dr. Beale, " every- 
thing owes its existence to the properties of the material particles out 
of which it is constructed." Whereupon he rather scornfully asks, 
** Who would think of asserting that in the properties of brass and 
iron or steel we shall find the explanation of the construction of a 
watch ? " Nobody ; with this interrogatory Dr. Beale knocks over a 
man of straw set up with his own hands. What he calls ^' the mate- 
rial contention " is really that every phenomenon owes its existence to 
the properties of matter ; but this contention his crucial instance does 
not meet, for denying that a watch owes its existence to " the proper* 
ties of brass and iron or steel " is not denying that it owes its exist- 
ence to matmal properties, acting under special conditions, in special 
combinations, according to special laws, and emerging into a special 
organism, with the capability of watch-making : he answers what is 
asserted by denying what is not asserted. The fallacy, however, may 
suggest the clew to a better comprehension of the reality. Why do 
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not ^^ brass and iron or steel ^' manifest the phenomena of watch-mak- 
ing? For essentially the same reason that primitive man did not 
manifest them : because in these metals, as in prioiitiye man in an 
immensely less degree, the synthesis of forces is too simple and an- 
evolved, it being a law of matter that every state of material forces 
not only is derived from preceding states, and manifests phenomena 
peculiar to itself, but that the more complex and evolved the state, 
the more complex and evolved the phenomena. In this law, speaking 
broadly, we have a key to the source of life. Oxygen, hydrogen, 
carbon, and nitrogen, uncombined, present, for example, one state of 
material forces, which manifests one set of phenomena ; water, formed 
by the combination of oxygen and hydrogen, is another state, less 
simple, and manifesting less simple phenomena ; alcohol, resulting 
from the union of oxygen, hydrogen, and carbon, is another state, 
more complex, and manifesting more complex phenomena ; carbonate 
of ammopia, consisting of oxygen, hydrogen, carbon, and nitrogen, is 
another state, more complex still, and manifesting phenomena of cor- 
responding complexity ; and protoplasm, containing the same elements 
as carbonate of ammonia, but united in higher multiples, and uniting 
under conditions unknown though not unknowable, is simply another 
state, more complex than any of the others, and manifesting the phe- 
nomena of life, which, it deserves to be noted, are no more peculiar to 
life than the phenomena of alcohol are peculiar to alcohol, or the phe- 
nomena of water peculiar to water. The peculiarity is the peculiarity 
of every state alike, as could hardly be otherwise, unless a thing could 
be itself and at the same time something else. 

In the lower states of matter this' law offers no difficulty ; but, as 
the successive states become more and more removed from the ele- 
mentary state, exhibiting phenomena more and more removed from 
the elementary phenomena, it grows, first indistinct, next unperceived, 
then unimagined, till at length, culminating in life and mind, it eludes 
definite conception in the bewildering complexity of the phenomena, 
and its consummate product, puffed up by the height to which it has 
raised him, turns round and disowns it altogether, perversely kicking 
over the ladder by which he ascended, and proudly asserting his right 
to pose upon nothing. Yet the law is none the less operative at every 
stage, from nebula to consciousness, and in itself is as comprehensible 
in the last stage as in the first. That one synthesis of forces should 
issue in life is at bottom not more wonderful than that another syn- 
thesis should issue in water. The two manifestations are equally com- 
prehensible up to a certain point, beyond which they are equally in- 
comprehensible, a mystic chasm, soundless yet crossed by a step, 
bounding equally every atom of the wide universe ; only, in so simple 
a thing as water, the step whereby we cross this ever-recurring inter- 
val need not be often repeated, and the approach is comparatively 
open, whereas, in life, to say nothing of mind, the step is to be taken 
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such countless times^ in such countless directions, within such count- 
less chambers, passages, recesses, that no wonder the broadest and 
loftiest intellect of our time, or of any time, stood baffled at the 
threshold of the labyrinth until he had fashioned the clew of Evolution 
to guide him through its windings ; but the step, though infinitely 
multiplied, is one and the same, spanning eyer the same fathomless 
chasm, and the faculties which enable us to take it once render us 
competent to repeat it indefinitely. We thread the maze by a devel- 
oped use of the powers by which we enter it, treading always over, 
but never into, the meshes of infinity. The real difficulty, as already 
implied, is that our present knowledge and intellectual training do not 
match the complexity of the higher phenomena, which, notwithstand- 
ing their astounding complexity, differ from the lower only as a prob- 
lem in the calculus differs from a sum in addition and subtraction. 
Fundamentally, there is no difference in the phenomena, and no break : 
all are interconnected by one unbroken chain of causation. As the 
watch-maker is developed from primitive man, so is life developed 
from primitive matter, and the gap between these is no more impas- 
sable and no less than the gap between those, or, for that matter, than 
between the simplest compound and its elements, or between the atoms 
of the elements themselves. The interval in every case is essentially 
identical. If it makes life mysterious, it makes mysterious every other 
thread in the texture of things. The mystery is the same throughout ; 
and so is the only explanation with which the wit of man can em- 
broider the somber secret. 

Dr. Beale has nothing more to say with which we need concern 
ourselves. He is, as I have said, a physician of eminence, and, I may 
add, a microscopic observer of approved accuracy ; but as a philosoph- 
ical critic he is not a success. I have treated him with courtesy, out 
of respect for the proprieties of serious discussion rather than for his 
deserts. The tone of his paper is not candid or respectful ; its spirit 
is derisive ; and the body of it is composed chiefly of a tirade, not 
conspicuous for judgment or comprehension, against the decay of 
modem thought and the dogmatism of modem scientists, among whom 
he generously singles out Professor Huxley as a scape-goat, and, lay- 
ing^ both hands on his laureled head, confesses over him, with much 
unction but no fair words, all the iniquities of the children of light, 
and halloos him, crowned with the shining burden, into a land not in- 
habited by members of the Victoria Institute. But all this I pass by. 
It is tempting, I confess, but space or the lack of it, if nothing better, 
delivers me from the temptation. On the title-page of Dr. Beale's 
pamphlet is inscribed : " The New Materialism ; Dictatorial Scientific 
Utterances, and the Decline of Thought." Of this inscription the 
first part might stand, fitly enough, for the title proper, and the last 
part for the characteristics of the paper, were it not that its " dictato- 
rial utterances " happen not to be " scientific," and that its " thought " 
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exhibits not so nrach '^ decline " as destitution. However, I am not 
inclined to deal severely with the distinguished professor, and accord* 
ingly content myself with flinging back the title-page into his teethe 



HOMCEOPATHY AS A SCIENCE. 

Bt EDWABD BAYABD, M.I). 

** Philosophy and sdence are so related as to oonstitute a unity.** — "The Relations 
of Mind and Brain/* Caldsbwood. 

MANY of the most important discoveries of the psycholojgists were 
rejected by the physiologists, because they could not be proved 
by their law — and conversely with the psychologists. These contend- 
ing forces have been brought into lasting alliance by Professor Gi^er- 
wood. It is believed that as close a relation can be established be- 
tween Nature's laws and those of homoBopathy. 

Vaccination, as the sole and sure preventive of small-pox, ia one of 
the great, dominant, flxed facts of the old school. Here is the open 
and avowed application of the law of cure by similars, siniUia stmili- 
hua curantur. If it be a law of cure in one case, by what logical 
process can it be demonstrated to fail in all others f Those most ccm- 
versant with Nature's laws assert, and truly, that she makes no excep- 
tions : the law of gravity ; that water seeks its own level ; that the 
pressure of water is equal in all directions ; that sound ascends ; that 
heat expands. It was this universality of the law of Nature which en- 
abled the great naturalist, Cuvier, to construct a whole skeleton from 
two or three bones. So, with equal certainty, if necessa^, could the 
skeleton of the homoeopathic law be evolved from this single bone of 
its structure — ^vaccination. Starting from different stand-joints, the 
old and new schools have progressed in the same direction^ to dimin- 
ished doses, both in size and repetition. This is concededly due in 
the old school to the influence of homoeopathy, in the new it is the 
growth of its own experience. 

Messrs. Bell and Laird, in their admirable m<Miograph on diarrhoea, 
say : "There is indeed a somewhat prevalent opinion that the strength 
of the dose makes up for want of due care or knowledge in selection. 
This maybe stated in mathematical terms, as follows : If the thirtieth 
potency of arsenic is equal to a complete knowledge of the drug, one 
fifth of a grain of arsenious acid is equal to complete ignc^ance of it. 
Stated in this, its true form, we grant it." - 

Homoeopathy, as a science, is the law^ the vital force ^ the body 
is but the mechanism upon which it operates. The dissecting-knife 
has laid bare to the astonished gaze of the student a perfect organism, 
while the operating-table presents the compimicm picture of an organ- 
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ism in total raiii& dozmnated by the vital principle. What, tlien^ is 
disease — typhoid, pneumonia^ scarlet fever ? No ; disease is Uie im- 
pairment of the e<iaalkation of the vital force, and it finds expression 
where the organism is weakest. 

What is cure — to take physic for typhoid or scarlet fever ? No ; 
to cure is to locate the center c^ the disturbance, the diseased nerve- 
cell, and restore the equilibrium. 

How do you do this ? In spite of its many ramifying influences, 
the nerve-cell preserves, to the close and exact stud^it, its individ- 
uality, often veiled under the apparently familiar features of others, 
but still recognizable by the differentiating mind. It is this similar 
of state and remedy which the homoeopathic physician, who knows 
and applies the law, seeks in the patient and in the materia medica ; 
when found, the means of restoring the equalization of the vital cur- 
rent is found with it. 

As there is but one nerve-center of a disease, so is there but one 
remedy. 

The system has always a tendency to resist, by reaction, the mor- 
bifio cause which disturbs it» The similar stimulates reaction. When 
you put your hot hand into hot water, and take it out and wipe it dry, by 
the law of reaction it becomes cool. So, if to the frost-bitten ear or 
hand you apply snow or ice, by the law of reaction the frozen part 
boms under its stimulus. The power of resistance, which is reaction, 
is the strength of the constitution, or is the constitution itself. It is 
this law of reaction imder which homoeopathy works, by its similars 
stimulating the additional resistance necessary to aid in nature's cure. 

If you go out into excessive cold, and the power of resistance is 
equal to the demand, you turn red ; if not, and this power is over- 
whelmed, you turn white. And the same difference is markedly ob- 
servable among those who take sea-baths. By the law of reaction they 
vkry, in color from that of a boiled lobster to the livid hue of death, 
graduated and shaded off by the loss of the power of resistance. All 
cures are sought by homoeopathy under this law, and depend for their 
fiucoess upon this power of resistance, and it is of vital importance 
that this power be not diminished, for without it thiere can be no 
core. Outside of medicine this law of reaction in the system is recog- 
nized a3 an accepted fact. It is the law of cure, and the study of this 
law is a science, and that science is homoeopathy. 

The reason why scarlet fever, measles, chicken-pox, and small-pox 
do not, as a general rule, recur in the system is that, at the first attack, 
the system has reaoted so strongly against these diseases as to be 
proof against a second attack. The reaction has so strengthened the 
system to resist the particular form of morbific influence that it will 
not readily yield to it again. 

*5 HomoB<q>athy is anothear form of quackery," says a writer in the 
June number of " The Populsar Science Monthly.'* It might be ob- 
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jected to his method of treating the subject that no a priori arga« 
ment can suffice in the forum of reason where practical tests and ma- 
terial results may be had, by any one so in love with the truth as to 
seek it, by going frankly to eminent homoeopathic physicians and 
obtaining permission to study their treatment in a given number of 
cases, and, with a mind disabused of prejudice, carefully examining and 
noting each case and giving the results of such observations. There 
would then, at least, be some facts which would give currency to the 
alloy of mere argument. 

There is certainly no more reason, viewed from a logical stand- 
point, why the inducing of symptoms or sufferings different from 
those produced by disease should prove more efficacious in cure than 
a remedy which produces similar symptoms. It may be so ; but the 
mere assertion does not establish it. The question is one of fact ; it 
does not belong to the domain of reason. However absurd the theory 
of one school may appear to a disciple of the other, the question re- 
mains. Which system cures ? 

It is asserted that infinitesimal doses, a decillionth part of a grain, 
can not cure. This statement is based upon the assumption that a 
dozen, or twenty, or more grains, given by the allopathic school in sin- 
gle or quickly repeated doses, are necessary to effect a cure, and that 
so given they do cure, which is to assert that allopathy is the only 
true standard and measure of cure, and that any material deviation 
therefrom is error. But, if the premise be denied, the conclusion fails. 

Of the uncertainty of cure by allopathic remedies, let one of the 
most eminent of that school speak — ^that man of attainments and abil- 
ity. Sir John Forbes. In his work entitled " Nature and Art in Dis- 
ease,*' a solemn legacy to his younger brethren, he says : 

" And yet what is the character of the results obtained under this 
system " (homoeopathic) " of imaginary medication in the cure of dis- 
eases ? When fairly weighed do not these results exhibit, if not quite 
as large a proportion of cures as ordinary medicine, still so large a 
pi*oportion as to demonstrate at once the feebleness of what we regard 
as the best form of art and the immense strength of Nature in the 
same office. • . • 

" The favorable results obtained by the homoeopaths — or, to speak 
more accurately, the wonderful powers possessed by the natural re- 
storative agencies of the living body— demonstrated under their imagi- 
nary treatment, have led to several other practical results of value 
to the practitioners of ordinary medicine. Besides leading their minds 
to the most important of all medical studies, that of the natural his- 
tory of diseases, it has tended directly to improve their practice by 
augmenting their confidence in Nature's powers, and proportionately 
diminishing their belief in the universal necessity of art, thus check- 
ing that unnecessary interference with the natural processes by the 
employment of heroic means, always so prevalent and so injurious. It 
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has been the means of lessening in a considerable degree the monstrons 
poly-pharmacy which has always been the disgrace of our art, by at 
once diminishing the frequency of administration of drags and lessen- 
ing their dose. • . . 

** In a word, almost every drag in our overflowing materia medica, 
whether inert or active, has been on one ground or another copiously 
prescribed in every variety of disease under the supposed sanction of 
this pseudo-specific on empirical indication. Nor let it be supposed 
that this empirical practice is one of the past day only. It is at this 
very time in as great vogue as ever, although its employment may be 
often veiled under the technicalities of newer science. 

^^ Kor is it confined to the ignorant or inexperienced among us, but 
adopted and followed by men of the greatest abilities and greatest 
eminence in the profession. . . . 

"As in religion and politics, and in those departments of knowl- 
edge which are not of a positive or demonstrable kind, early and long- 
continued education, comprising not merely direct instruction, prop- 
erly so called, but the influence of habitual example, deference to sen- 
iority and superiority, unconscious imitation, etc., induce conventional 
belief of the strongest kind — strong as demonstrated truth itself — ^and 
create a sort of wizard circle of power, beyond which the mind of the 
disciple, however bold, scarcely ever dares to wander. So in medicine, 
the great majority of practitioners retain the same doctrines and pur- 
sue the same practice which they learned in the schools, or, if changing 
both doctrine and practice, as time and fashion dictate, hold fast, at 
least, the great fundamental doctrine impressed upon the very core of 
their professional hearts — viz., that the interference of Art is essential 
in all cases, and therefore never to be foregone. It need not, there- 
for0, surprise us that it is only a very small minority of medical prac- 
titioners who, in ordinary circumstances, can see in disease the true 
workings of Nature through the artificial veil which conventionalism 
and professional superstition have thrown over them. . . . 

" The conviction of the great autocracy of Nature, in the cure of 
diseases derived from this source, is much more widely spread among 
the senior members of the profession than is at all believed by the 
great body of practitioners. . . . The number of cases that recover 
and would have died had Art not interfered is extremely small." 

These trenchant words from Sir John Forbes carry great weight 
as a commanding critic in his own profession. Had his strictures upon 
his brethren and their practices come from an alien pen, they would 
undoubtedly have been attributed by the allopathic school to malevo- 
lence and ignorance ; and, doubtless. Sir John Forbes will not escape 
the same fate, because, if his statements are true, those of whom they 
are spoken are incapable of perceiving or admitting their truth. 

But, conceding the allopathic to be a correct or a possible system 
of cure, it by no means follows that because it requires large doses to 
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create different Bymptoms or sufferings, it likewise requires doses of 
equal quantity to create similar symptoms to those to which the sys- 
tem is already so greatly predisposed. 

The atomic dose will, however, bear a much closer and more severe 
test than has been applied to it. It is an approved and well-known 
fact that a person of iron will will battle long and successfully with a 
disease which baffles the aid of the most skillful phy(dcian, and it is 
said that his will sustains him. By that is not meant that he leans 
upon his will as upon a staff, nor that the immaterial, the will, comes 
in actual contact with the material, the disease ; but that the will, 
acting through the bndn, rouses up in the system material resistance 
to the disease, and effects a cure or prolongs the fight. How much 
brain would one have to eat in order to obtain a decillionth part of a 
grain of the will-power which operated in the system in effecting a 
cure or battling with the disease ? The will pperating through the 
brain moves one joint of the little finger, then two, then three, and so 
on until it moves by one operation of the will the whole fourteen 
joints of the five fingers, which act in unison at one motion. Yet it 
is clear that each additional joint moved resulted from the impression 
made upon a larger area of the nerve-centers in the brain. Assuming 
for the sake of argument that the correct method of cure is to arouse 
in the system a direct reaction against disease, and that this can only 
be accomplished through the brain, it follows that the remedy, which 
in form is best adapted to act upon the brain, is the best so far as 
mere form is concerned ; and if the immaterial, the will, can produce 
such positive physical results, the quantity of the medicine operating 
upon the brain is not required by any law of physics (or physiology) 
to be many times greater than the nerve-cell, which is the body to be 
operated upon ; especially must this be true when the object sought 
is not to overwhelm the nerve-center, but simply to stimulate it to 
increased action. 

Professor Calderwood, in his " Relations of Mind and Brain,'' says 
of the nerve-cells in the brain : " These are so numerous as to baffle 
calculation. From the number seen within a smaU section under the 
microscope, it is reckoned that there must be many thousands of them 
in the human brain." Of the nerve-fibers he says : ^^ In the brain it- 
self they are sometimes as minute as a twelve-thousandth part of an 
inch," and that the smallest of the nerve-fibers in the eye are from 
siriinr ^^ Tuhr^ P^^ of. an inch m diameter. As an adaptation of 
means to end, a decillionth part of a grain, broken up into many still 
more minute particles, does not appear to be so much out of propor- 
tion to the nerve-cell or to the ducts, the nerve-fibers, as the two, four, 
six, or more grains given by the allopaths. 

The stench contained in a few drops distilled by a skunk attains a 
potential existence in the air for not less than five hundred feet in 
every direction. Taking one thousand feet cubed as a minimum, we 
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have one billion cubic feet of air saturated with the smelL Not only 
is this space filled once, but it is kept filled for an hour, radiating out 
indefinitely into space ; from which it is clear, according to our critic, 
that a passer-by, an hour afterward, deceives himself by a suppositi- 
tious shock to the sense of smell caused by tbe decillionth part of the 
drop of skunk-odor. But the involuntary clapping of the hand to the 
nose affords conclusive proof that both the sensor and motor nerves 
have been sensibly affected. 

That in a chemical laboratory there is no appliance so sensitive as 
a diseased nerve, does not argue the inefficacy of the atomic dose, 
but proves the want of adaptation of the chemical apparatus to deal 
with the subject. 

Hahnemann's method of trituration is urged as an argument against 
his principles, without showing that it has anything to do with the 
principles, or that it fails to accomplish the object sought. The work 
is now done with great exactness by machinery. 

It is said that since the discovery of the Sarcoptis hominiSy or itch- 
insect, the dogma about psora being such a powerful factor in the 
causation of diseases has fallen to the ground ; that is to say, that 
those who supported this theory have been, by this discovery, forced 
to abandon it. Why ? Evidently because the theory is inconsistent 
with the itch-insect. But who proves it ? Is the disease the cause of 
the insect, or the insect the cause of the disease? Do maggots breed 
carrion, or carrion maggots ? Was Hamlet trying to shift the respon- 
sibility of Polonius's death from himself to the worms ? 

" Now, Hamlet, where's Polonius ? " 

" At supper." 

"At supper! Where?" 

" Not where he eats, but where he is eaten. A certain convocation 
of politic worms are e'en at him." 

That is, the worms killed Polonius. 

But it is clear that Hamlet was not so mad as that, for he said, 
" For if the sun breed maggots in a dead dog, being a god-kissing 
carrion—" 

So will psora breed the Sarcoptis hominiSy but so will not the in- 
sect breed the itch. Being but the effect, it can not produce the cause. 
It is not its own caicsa causans. 

Homoeopathy has suffered, and is likely to suffer, more from its 
friends than from its enemies. 

Persons who adopt it as an easy means of gaining a livelihood are 
apt to fail, and fall back upon the allopathic school, with its nosology 
and Procrustean prescriptions. Few are those in any calling who have 
either the frankness to confess or ability to perceive the cause of fail- 
ure to be from within. The convenience of a name for every disease 
is apparent. It relieves from further investigation. How little Dr. 
Shepherd knows of the laws of homceopathy may be demonstrated 
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by a single sentence. He says : " Hahnemann paid no attention to 
pathology or cause of disease, but only sought for symptoms. For 
instance, in a case of dropsy, the cause, whether it be from the heart, 
the kidneys, or the liver, is not inquired into, but tJie symptom dropsy 
is treated,^^ 

It is clear that the writer here uses the term ^^ cause of disease " as 
synonymous with the part affected, which is to confound cause and 
effect, and he substitutes his own nosology " dropsy *' for the group of 
symptoms which indicate, not dropsy, but the remedy to be selected. 
The fact that the heart or kidneys or the liver is affected does not in- 
dicate or prove that the one affected is the cause of disease. It proves 
that the disease has affected that part, and it follows by an inexorable 
law that the part affected can only be cured by removing the cause. 
It is this inversion of cause and effect, of disease and its point of at- 
tack or expression, this ignorance of Nature's laws, which induces the 
allopath to attempt to cut out the core of what he calls cancer ; thus 
trimming the branches of this mighty disease, to strengthen it at the 
roots, seated deep down in the system. It is like cutting down a 
locust, and producing a forest from the roots. How can a school, which 
has been a thousand years dissecting dead bodies to discover the vital 
principle, hope to free itself from its dogmas ? As well might it be 
expected to discover the electric fluid by dissecting a yard of telegraph- 
wire. Professor Calderwood, who is not a homoeopathist, demon, 
strates, as a scientist, from the discoveries of the foremost physiolo- 
gists and psychologists, that, by tracing up all of the group of symp- 
toms along the nerve-fibers, we will reach a common nerve-center in 
the brain, differing in area and location with differing groups of symp- 
toms. This nerve-center is operated upon by certain sensor nerves. 
The whole object of the homoeopathic physician, who is true to the 
law, is to trace these symptoms to a common nerve-center, and then to 
select a remedy which, acting upon that nerve-center, will, on the line 
by which Nature cures, stimulate a reaction, and thus restore the equi- 
librium, which is perfect health. 

The law of Nature's cure is, by rousing up reaction against dis- 
ease, to restore the disturbed forces to their exact counterpoise, where 
action and reaction are equal. The allopathic method of creating a 
new disease to cure the old one is a violation of this law, and at the 
very outset the regular school must begin by an apology or an excuse, 
either that Nature has denied to men the means of executing her 
laws, or that man is ignorant of the means she has placed at his 
disposal. 

As an abstract question, preference must be given to that method 
of cure which creates the least disturbance in the system, and, as a 
consequence, leaves it less liable to relapse or a second attack ; which 
does not by antagonizing the vital forces reduce or destroy its econo- 
mies ; which does not work by rule of three ; as the remedy is to the 
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disease, so is the constitution to the condition of the patient when the 
disease shall have left it. Convalescence in homoeopathy commences 
when the correct remedy begins to act. In allopathy, when the rem- 
edy and disease have left the patient prostrate, then Nature takes the 
matter in hand. It is a common error with the ignorant traducers of 
homoeopathy that the higher the potencies or its remedies the weaker 
they become, as one weakens wine by adding w^ater. It is sufficient 
answer to quote the following high authority, who discloses the true 
purpose and effect : 

"If it be conceded that the yital principle is identical with elec- 
tricity, the action of dynamized medicaments becomes easy of compre- 
hension ; for in these preparations we have material substances sub- 
divided to a degree that enables them to penetrate the most delicate 
tissues of the body." — (Dr. Currie's preface to Jahr's "Homoeopathic 
Manual.") 

The writer's assertion, that " homoeopathy, being a system utterly 
void of any scientific foundation, is now dying a natural death," re- 
ceives, to say the least, doubtful support from the animated debate 
which has been progressing so vigorously in the New York County 
Medical Society of the regular school in reference to consultation with 
homoeopaths, where the exclusionists accused the more liberal brothers 
of having an itching palm for the fat fees which now find their way, 
without chance of tax, to the pockets of the homceopathic physicians, 
while the argument by the liberal members is that as now homoeopathy 
has progressed and its disciples have a thorough medical education, 
there is no longer any reason why they should be treated as quacks 
and impostors. So far as noted, the alleged moribund condition of 
homoeopathy had escaped their observation. 

What shall be said of the pretensions to be enrolled with the 
sciences of^that school which has progressed from one stage of uni- 
versal disease or cause and remedy to another — typhoid, malaria, 
miasm germ, bleeding, calomel, morphine, quinine — by discarding 
nearly all that its pioneers held most dear; which, before it can 
build, must tear down ; which retreats from the necessary labor of 
that scientific investigation which by great diligence and skill elimi- 
nates every remedy but one as useless or hurtful, to take refuge in 
a nauseous mixture of several powerful drugs, administered upon the 
hit or miss blunderbuss principle — those drugs which are neither 
allopathio nor homoeopathic to the disease, doing more potent injury 
than the one (which by hap-hazard has some relation) can do good, 
as Sir John Forbes says, " the monstrous poly-pharmacy which has 
always been the disgrace of our " (the allopathic) " art " ? 

It may well be doubted whether homoeopathy will ever have en- 
rolled under its banners the same number of practitioners as the regular 
school. The neo-rer we approach to an exact science, the fewer are its 
votaries. The conditions admit fewer. In it there are no formulated 
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diseases nor formulas for prescriptions. It is differentiation as op- 
posed to classification or generalization. The effect, expression, or 
impression of disease, is not mistaken for disease as a canse. Subject 
one hundred persons of both sexes and various ages to a cold rain and 
then to a burning sun, and you will have as many different states as 
persons. The disturbance of the vital force has found expression in a 
hundred different forms* It is in the province of the homoeopathic 
physician to locate the center of disturbance, and then to select as the 
remedy, by a process of elision from the many similars in the materia 
medica, the one which most nearly coincides with the expression of the 
disease or symptoms. When this process sometimes involves the most 
experienced and skillful physician in a profound study of one, two, 
and three hours and of re-examination as the expression changes, re- 
quiring due weight to be given to each symptom, both relatively and 
positively, and then to assume the grave responsibility of administer- 
ing a single remedy and awaiting the result, it will be readily seen 
that those who are faithful to the law, and able to administer it, will 
be few. 

By operation of the will a strong man liberates from a nerve-center 
of his brain nerve-energy which, acting along the motor nerves, liber- 
ates in its turn sufficient muscular energy to fell an ox. Here the im- 
material, the will, has produced a most powerful material result. Sup- 
pose for a moment that the nerve-energy had been misdirected, as in 
case of shock from mental causes, and had all been expended within 
the man, who would answer for the result ? 

In the heroic struggle which Nature, unaided, makes against dis- 
ease, the assistance from Art necessary to speed the cure may in a great 
majority of cases be set down in decimals, as follows : 

Nature -999 

Art '. r -001 

and it will be pretty safe to say that, whenever the proportion is 
against Nature, there will be no cure. 

It is the YQ^ which Art is called upon to throw into the scales 
and make them equal. If she adds more, she destroys the balance. 

The atomic dose is adjusted to restore the balance. It is the in- 
finitesimal fraction Nature needs to make the unit health. 

If you accept the germ-theory of disease, and attribute to the 
atomic germs, fioating impalpable in the air, or carried long distances 
through the maUs on highly calendered writing-paper, from mere con- 
tact with the hands of diseased persons, the power of communicating 
disease and completely overwhelming the vital power, causing death, 
you can not logically deny to the atomic dose all aid to the vital 
power in resisting and defeating the attack of the atomic germ of 
disease simply because the dose is atomic. Nature, unaided, in a vast 
number of cases, successfully resists those diseases which are attrib- 
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utable, by those who maintain tbe germ-tbeory in disease, to atomic 
germs. Tbe number of disease-germs does not matter, as is evidenced 
by tbe commmiication of disease by letter wbere tbe number must 
necessarily be limited. Tbe atomic dose is but a stimulus to Nature. 
Nature cures, aided or unaided. Tbe atomic dose but excites in a 
greater degree tbose powers of reaction and resistance of Nature al- 
ready set in motion by disease — wbicb is a disturbing cause. Nature 
always seeks to restore tbe equilibrium of her forces. 



THE LIVER-FLUKE OF SHEEP. 



Bt BYEON D. HALSTED, So. B. 

THE object of tbis paper is to briefly summarize tbe present knowl- 
edge of tbe liver-fluke, causing tbe mucb-dreaded and fatal 
** rot " in sbeep. Professor A. P. Tbomas, of Balliol College, Ox- 
ford, bas completed bis long and extended researches on this parasite, 
which have been carried on under tbe direction of the Royal Agricul- 
tural Society of England. Professor Thomas's 
concluding report appeared in the last issue of 
tbe " Royal Agrictdtural Journal," from which 
tbe leading facts here given are drawn and the 
engravings borrowed. 

The liver-fluke, shown twice the natural size 
in'Fig. 1, is a sucking-worm related to the com- 
mon leech, and known to zo5logists as Fasciola 
h^atica. It bas the shape of a privet-leaf, is 
pale brown or flesh-colored, and from an inch 
to an inch and a third in length. There is a 
short projection at one end, and at its tip, y, is a 
sucking-mouth by which the fluke <^an attach it- 
self to the surface of the bile-ducts of the sheep. 
A second sucker, y', is situated at the place where 
the head joins tbe body. These flukes are found 
in abundance in tbe livers of sheep and other 
animals infested with the "rot," and produce 
vast numbers of eggs. Each of these eggs 
under proper conditions gives rise to an animal 
** which is never like its parent, never does be- 
come like it, and never lives where its parent 
lives." It will be seen that in tbe Jiver-fluke we have an example of 
what is known among naturalists as an alternation of generations. 

The eggs, one of which is shown in Fig. 2 very highly magnified, 
are about -g^jf of an inch in length, but may be made visible to the 
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naked eye by shaking some of the dark-brown contents of an infested 
bile-duct in a glass of water and holding the vessel up to the light. 
The line marking off the lid of the egg maybe seen near the right end. 




fia. 2. 



and a little to the left is the embryo in its early state of development. 
It is surrounded by large granular masses, which serve as food. Only 
three of these masses, at the left hand, have been fully drawn. In one 
case Professor Thomas found seven million eggs in the gall-bladder of 
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Fio.4. 



a single sheep, while the liver contained about two hundred flukes. 
The number of eggs produced by a single fluke may be safely esti- 
mated as half a million. No further changes take place in the egg 
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-while it remains within the infested sheep. The eggs are, however, 
naturally washed away by the bile into the intestines, and finally pass 
from the sheep and are ^tributed with the droppings. If the eggs 
fall upon wet land, further changes take place during warm weather, 
and an embryo is formed. Fig. 3 shows a fluke-egg with the em- 
bryo fully fqrmed within the shell. The body of the embryo is cov- 
ered with cilia, by the motion of which the young trematode is pro- 
pelled through the water. Both of the engravings (Figs. 3 and 4) 
are highly magnified. In swimming, the broader end is directed for- 
ward, and in its center is a projection, used as a boring-tool. The 
embryo has very simple eye-spots, which render it sensitive to light, 
and aid it in finding its future home. When the swimming embryo 
comes in contact with any object, it feels about, and, if not suited to 
its wants, starts off again. If the object met with is the snaU (Limr 
noEua truncatvlu8)y shown in Fig. 5, it at once bores into it. In boring 
through the shell of the snail, the peg-like projection is extended, and 
the embryo spins around rapidly by means of the cilia. The natural 
place for the further growth of the embryo is in or near the lung of 
the snail, and when once lodged there its eye-spots and cilia disappear, 
and the body becomes oval in shape. Figure 6 shows the embryo 
while the changes are taking place. When the changes are completed 
the animal is called a sporocysty meaning a sac of germs. The sporo- 
cysts live at the expense of the snail, and will, in July weather, reach 
their full growth, ^ of an inch, in a fortnight. Fig, 7 shows a full- 
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grown sporocyst, or first generation of the liver-fluke. It contains a 
number of germs, the lower one of which is ready to hatch out. 
This is the second generation, and is named rediay after Bedi, the cele- 
brated anatomist. The young redia, when ready, breaks through the 
wall of the parent, and the wound thus formed closes up, and the re- 
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maining genn redise continue to grow. The Bporocysts also multiply 
by simple division, thus causing still greater increase in the numb^ 
of parasites in the snail. A young redia is shown in Fig. 8, with the 
contents forming into the third generation of the liver-fluke. A full- 
grown redia is seen in Fig. 9, much 
magnified. Some of , the germs of 
the cercaria^ as they are termed, 
may be seen within the redia. Each 
of these germs develops into a tad- 
pole-like animal, with a slender 
taiL A redia may produce a score 
of the cercarisB, which escape from 
the parent through a special open- 
ing and then wriggle their way 
out of the snaiL The free-swim- 
ming life of the ^^ tadpole" does 
not last long, and after coming to 
rest it draws its body into a small 
sphere, and exudes a gummy sub- 
stance, which protects it from in- 
jury. These encysted cercarise are 
destined to find entrance to the 
liver of the sheep and then de- 
velop into the full-grown fluke. 
Fig. 10 shows a free cercaria as 
seen swimming in water, and in 
Fig. 11 is seen a portion of grass 
upon ^hich three cysts are fast- 
ened. The cysts remain attached 
to the herbage of the pasture, and 
are swallowed by the sheep in 
feeding upon the ground. If the 
cysts are not picked up by the 
sheep within a few weeks, the 
young flukes which they contain will perish. It has been determined 
that two hundred or more cercarisa may descend from a single fluke- 
egg, and, if the redise give rise to a generation of daughter-redise, a 
single egg may produce more than a thousand cercarise. " Not only 
does the race of the liver-fluke multiply and increase abundantly in the 
sheep by producing myriads of eggs, but there is a further and great 
increase of the forms within the snail. If only the greatest degree of 
ordinary increase were reached, a single fluke might give rise to more 
than a hundred million descendants in the next generation of liver- 
flukes proper inhabiting the sheep. But, fortunately for farmers, the 
chances are enormously against any such disastrous increase." 

Professor Thomas has determined that at least six weeks elapse. 
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from the time the encysted cercaria is swallowed by the sheep, before 
the fluke is fully grown and begins to lay eggs. The flukes do not 
always pass from the sheep in summer-time, as was once thought by 
leading veterinarians. There is no time of year when sheep-livers 
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containing flukes can not be obtained. Cases are known where the 
flukes have been known to live for more than a year. 

The summary of the life-history of the liver-fluke is given as fol- 
lows : " The adult fluke in the liver of the sheep produces enormous 
numbers of eggs, which are distributed with the droppings of the 
sheep. If these eggs have moisture and a suitable degree of warmth, 
they continue to live, and in each is formed an embryo. The embryo 
leaves the egg and swims in search of the particular snail {Zimnmis 
truncatulus) within which its future life and growth take place. The 
embryo bores into the snail, and then grows into the form which is 
called a sporocyst. The sporocyst gives rise to the second generation. 
This generation is known as the redia. The redisB in turn produce the 
third generation, which has the form of a tadpole, and is called cer- 
caria. The cercarisB quit the snail and inclose themselves in envelopes 
or cysts, which are attached to the grass. When the grass to which 
the cysts adhere is eaten by sheep or other suitable hosts, the young 
liver-fluke comes out of the cyst and takes up its abode in the liver of 
its host, and the fatal circle is thus completed." 

The fluke-disease alternates between a kind of snail and the sheep. 
One sheep can not contract the "rot" directly from another member 
of the flock, and bne snail can not take it from its neighbor. The 
sheep drop the eggs, and hatching, the embryos, find the snails, and 
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the snails after nnrsing the young flukes through three generations 
distribute the tadpole cercarise, which convey the infection back to 
the sheep, and it there inhabits the liver and causes the disease. 

The Pbbvention op the Rot. — Now that the life-history of the 
fluke is known, it is not difficult to comprehend the conditions neces- 
sary for its existence. There must be : (1) Fluke-eggs on the ground ; 
(2) wet ground or water during warm weather — (3) the snail itm- 
ncBvs truncatvlua (?) ; and (4) sheep allowed to feed upon the infested 
ground. 

Under the first condition it may be said that wherever fluked sheep 
are kept we shall have fluke-eggs. In sbme districts flukes are always 
to be found, and where the conditions are the most favorable a sudden 
outbreak may be expected. The disease sometimes appears in quar- 
ters where it was previously unknown, and may have been introduced 
in manure containiog fluke-eggs, or adhering to the feet of cattle, dogs, 
or men. The eggs and young flukes (embryos) may be conveyed by 
running streams, floods, etc. Other animals than sheep are infested 
with the parasite, and rabbits and hares may be the means of intro- 
ducing the plague. The production of the fluke-eggs may be pre- 
vented by killing the sheep so soon as they are found suffering from 
the '' rot." If there is a suspicion that a flock is attacked, one of the 
members exhibiting the strongest signs may be killed and its liver ex- 
amined. If rotted sheep are kept, they should be on dry ground, 
where the fluke-eggs can not fall on wet land, or be swept into brooks 
by the descending rains. The manure of infested sheep should not be 
placed on wet land, and the livers of rotted sheep ought to be de- 
stroyed or deeply buried. 

The remedy for the second condition is a simple one, but not always 
easy of application. Wet land should be thoroughly drained, and, 
besides preventing the rot, it will greatly improve the pasturage. 
When draining can not be done, lime or salt may be scattered over 
the surface. These substances will destroy the embryos, the more 
developed encysted form of the fluke, and the snails which serve as 
hosts. The ssdt or lime should be applied in early summer, when the 
young flukes are present in the greatest numbers. 

There seems to be only one snail in England which is host to the 
young flukes, and the accounts of Professor Thomas in exposing other 
species of Limnoms to the embryos of the fluke are most interesting. 
The LimnceuB truncatulvs (Fig. 5) is said not to exist in the United 
States, though several other kinds of snails belonging to the same 
large genus are found here. It is probable that with us some other 
' species than lAmnoeus truncattdtis serves as the host of the intermedi- 
ate forms of our liver-flukes. Draining the wet land will reduce the 
number of snails ; and dressings of lime or salt, as above mentioned, 
also destroy them. The lime should be scattered especially on or 
near marshy places and along ditches. If a pasture has been flooded, 
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it is well to use the lime to destroy snails which may have been brought 
down from infested areas. 

If there is suspicion that a lowland is likely to give the " rot " to 
sheep, the best plan is to not allow them to feed upon it. In seasons 
of excessive moisture it may be impossible to keep the flocks on dry 
pa8tures4. Salt, as a preventive, may be used in a second way. It acts 
injuriously upon the germs when fed to the sheep, and it also improves 
the general health of the animaL In addition to the salt, use dry feed 
as much as possible. The sheep should not be allowed to graze too 
closely, for the snails, as a rule, keep near the ground. 

If all farmers would unite in carrying out the above preventive 
measures given by Professor Thomas, the losses from a fatal disease 
would be greatly reduced. Rabbits and hares are an obstacle to the 
total extermination of the " rot " in sheep. 

The literature of the liver-rot in sheep is specially interesting in the 
light of our present knowledge. Jennings, in his work on " The Horse 
and other Live-Stock '* (1866), says : " The malady is unquestionably 
inflammation of the liver. These fluke-worms undoubtedly aggravate 
the disease and perpetuate a state of irritability and disorganization, 
which must necessarily undermine the strength of any animal. . . . 
The sheep, having a little recovered from the disease, should still con- 
tinue on the best and driest pasture on the farm, and should always 
have salt within their reach." Touatt, in his work on sheep, in 1848 
— ^back of which date it is not worth while to go— wrote at length 
upon the '^ rot." He located the disease in the liver, and states that it 
has existed from the earliest period of agricultural history. His de- 
scription of a diseased sheep was full and quite accurate, but the cause 
was unknown to him. He says, without qualification, that it is inflam- 
mation of the liver. The full-grown fluke is too large an object to 
escape notice in the examination of an infested liver, and therefore 
was known to Youatt and the veterinarians of his day, but was con- 
sidered the consequence instead of the cause of the ^' rot." They be- 
lieved that the " rot " was connected in some way with the soil, it 
being confined to wet seasons and to sheep which fed on marshy lands. 
'^ It has reference to the evaporation of water, and to the presence and 
decomposition of moist vegetable matter." In other words, the gases 
arising from decomposing organic substances cause the " rot." Ran- 
dall, in his " Sheep Husbandry," states that this view at that date 
(1860) was universally received by scientific veterinarians. H. Clok, 
V. S., in his "Diseases of Sheep" (1869), says the "rot" is analogous 
to "fluke," and is produced by many causes, among which "grazing 
on marshy or sour meadows " is a leading one. In speaking of the 
fluke, he says, '^The worms are found spontaneously, like all other 
worms of the viscera, and the opinion that they are introduced into 
the body with the food, drink, etc., must be considered erroneous." 

With the flrst symptoms of the liver-fluke in sheep there is a tend- 
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enoy to fatten, and animals intended for the shambles have been pur- 
posely rotted in order to increase their fattening properties. A cele- 
brated stock-man in England nsed to overflow his pastures, and, after 
the water was run off, torn on his sheep which he was preparing for 
the market. These animals became infested, accumulated flesh rapidly, 
and by this manoBuvre a gain of some weeks was obtained. The prac- 
tice is certainly questionable, if not positively vicious. 

The writer claims no originality in the present paper, and only acts 
the part — and that imperfectly—of a middle-man in science. 



CYCLONES AND TOKNADOES. 

Bt GEOBGE CLINTON SMITH. 
CYCLONES. 

TOWARD the western portion of the United States, along the 
twenty-fifth parallel of longitude, lies a vast tract of sandy, arid 
country, known to the earlier geographers as " The Great American 
Desert." It is true, the limits of this great area have become circum- 
scribed by the onward march of civilization, but the sandy waste is 
still there, and must ever remain. Still farther westward, the Rocky 
Mountains rear their lofty, snow-crowned heads in one continuous 
chain, three thousand miles in length. Rich in mineral wealth, the 
delight of tourists, and the home of a prosperous people, these moun- 
tains have a different and equally valuable office to perform in the 
exercise of an important influence upon the climate of our continent. 
Were they to be removed, the entire territory west of the Mississippi 
River would soon become an arid, lifeless desert. 

All storms, of any magnitude, that visit the United States, except 
the tropical hurricanes which sometimes touch the southern coasts, 
have a common origin in or near the Rocky Mountains. Here the 
first barometric depression is felt, preceded by a rising temperature, 
caused by the warm winds moving northward over the sun-heated 
sands of Arizona, New Mexico, and Western Texas. These warm, 
rarefied currents of air ai-e met by cooler currents passing over the 
snow-clad peaks of the north ; a cyclonic storm is formed, usually 
small at first, which begins its journey eastward, gradually developing 
in energy and area as it goes. After leaving the mountain-ranges, 
there is but little precipitation for the first few hundred miles ; as it 
advances, it usually widens from north to south, but the line of travel 
of the storm-center can be readily predicted by the Signal-Service 
observers, and its location at any time fixed by the lowest reported 
reading of the barometer. 

During the journey of the storm eastward or southeastward, the 
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wind in advance of it will be easterly, blowing off an area of high 
barometer into the low ; and the barometer will continue to fall. 
Toward the north of the storm, the wind will be north ; and to the 
south of it the wind will blow from the south, frequently causing 
what are known on the Western plains as " sand-storms " ; while, if 
the storm occurs during the winter season, the wind and snow in the 
northern portion is called a '^blizzard.'' In the rear of the storm the 
wind will be westerly, shifting to northwest, frequently blowing a 
gale ; the barometer will rise and the temperature will fall, sometimes 
rapidly, and clearing weather will follow. 

Thus it will be observed that the true axis is ^he '^ storm-center," 
and that the storm revolves cm this axis as it moves forward in an 
easterly, northeasterly, or southeasterly direction. This is the true 
cyclone. It may be only a few hundred miles in diameter, or its in- 
fluence may be felt from British America to the Gulf of Mexico. It 
may be accompanied by what are known as local showers or storms ; 
or the rains may be general, and of several days' duration. The great- 
est precipitation is frequently in advance of the storm-center, and may 
be either rain or snow, depending upon the season of the year and 
the temperature. During the spring and summer months the area of 
low pressure is usually accompanied by precipitation in the form of 
local showers, or thunder-storms, of more or less severity, in which 
case the strongest air-currents move with the local storm-cloud, and 
are known as simply high winds, sometimes approaching the severity 
of a hurricane, but seldom extending over any considerable area of 
territory. 

The true cyclone usually travels from the Rocky Mountains to the 
Atlantic coast, in nearly a straight line. Sometimes the distance is 
traversed in four days and nights, exceeding the speed of a railway 
express-train ; but frequently the progress is slow, and the time re- 
quired much longer, depending largely upon the atmospheric condi- 
tions met with in the vicinity of the Great Lakes. 

Frequently, while the wind may be blowing from the southeast or 
northeast, or between these points, the storm is approaching from an 
opposite direction, and pushes out its cloudy streamers, or "feelers,'' 
hundreds of miles in advance. There is, then, no such thing as a 
^^ northeast storm," as far as the interior of this continent is concerned. 

TOBNADOES. 

The origin and movement of continental cyclones being under- 
stood, we naturally turn, next, to the investigation of tornadoes. 
These seem to occur most frequently in the Western States, and are 
usually confined to the territory between latitude 35° and 45° north, 
and longitude 10° and 25° west. They are purely local in effect, al- 
though their cause may be remote ; always depend upon and fre- 
quently accompany the meteorological conditions developed during the 
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progress of the cyclone proper across the country. They may occur 
near, or in advance of, the cyclonic storm-center ; or they may appear 
near the outer edge of the general disturbance, hundreds of miles 
away. They usually develop within the area of highest temperature, 
and are often preceded by a brassy sky, and hot, gusty winds, some- 
times followed by a sultry atmosphere and an ominous calm. They 
occur most frequently near the close of the day, their general direc- 
tion being from southwest to northeast. They vary much in size and 
force, but all have the same general characteristics in regard to ap- 
pearance and action ; being a funnel-shaped cloud, heavily charged 
with electricity, that goes bounding and whirling along in close prox- 
imity to the earth's surface, dealing death and destruction wherever it 
touches. The generally accepted belief is, that tornado-clouds are 
formed suddenly, by the meeting of warm and cold currents of air ; 
or, by the union of a positive with a negative cloud, a partial vacuum 
being formed, constitutes the axis around which the cloud begins to 
whirl, gathering strength and increased velocity as it goes. 

As the tornado now sweeps onward in its course, it rises and falls 
with a series of bounds, and, with a swaying motion, describes a zigzag 
course, now forming a chain of loops, and again shooting off on an 
obtuse angle, varying in the speed of its forward motion, which may 
be anywhere from ten to thirty miles an hour. At the same time it 
is rapidly whirling on its axis in the opposite direction from a screw, 
or the hands of a clock, the air revolving around the vortex necessarily 
attaining a speed of several hundred miles an hour. First widening, 
then contracting, now bounding above the tree-tops, and again de- 
scending to sweep the earth bare of every object within its reach, the 
atrial monster surges onward. The largest forest-trees, mere play- 
things in its grasp, are plucked up by the roots, or snapped off like 
pipe-stems ; substantial buildings are first crushed like egg-shells, then 
caught up in the vortex and the dibria carried sometimes for miles, 
before it is again thrown off by centrifugal force, and falls by gravi- 
tation anywhere, everywhere, as soon as released from the monster's 
grasp. 

It is difficult accurately to describe the tornado's appearance and 
work, even for those who have been eye-witnesses, or who have person- 
ally passed through the horrors its coming brings. While accounts dif- 
fer as to its appearance and behavior, as witnessed from different points 
of observation and under different circumstances, all substantially agree 
that it is cone-shaped, its motion rotary, that its apex resembles fire 
and smoke, and that vivid lightning and heavy rain-fall usually ac- 
company it. In rare instances, electricity, in the form of St. Elmo's 
fire, will precede the vortex, and a white, steamy cloud will follow. 
It will be observed that the form of the tornado-cloud is nicely illus- 
trated by the " proof -plane " used in teaching natural philosophy. The 
small end of the plane is most heavily charged with electricity, and, 
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the nearer it approaches to a perfect point, the greater will be the 
Accumulation : a high tension is caused, and the electricity must 
escape by some conductor. So, in the tornado-cloud, the smaller the 
point or stem, the greater the force exerted when it meets the earth. 

The bounding or swaying motion of the tornado can be illustrated 
by the experiment of the "electrical puppets" : the cloud above form- 
ing the upper plate, and the earth beneath the lower one. All light 
objects between are drawn up, then thrown down — ^being first at- 
tracted, then repelled. 

While the tornado, on its course, possesses four distinct motions — 
as previously stated — ^there seems little doubt that the central force, or 
the one exerting the greatest power, is purely electrical, although the 
outer surface of the vortex be composed of wind moving at a rate of 
speed that can scarcely be comprehended. 

So many readers are already familiar with statements frequently 
made regarding the tornado's strange freaks, that a few illustrations 
only will be given. 

Mr. C states that, during the tornado which visited Sangamon 

County, Illinois, on May 18th of the present year, while himself and 
family had taken refuge in the cellar, a sulphurous smell prevailed, a 
ball of fire burst above them, and they were severely burned about the 
face and neck, but otherwise uninjured, although the house was torn 
from over their heads. 

The family of Mr. T ^ who had also sought shelter in a cellar 

from the same storm, were covered with a gummy substance, which 
would not wash oflE ! This substance might have been formed from 
the sap of trees and juice of leaves, combined with the moist, heated 
atmosphere. In passing over the track of the tornado, the writer ob- 
served two large elm-trees torn out by the roots ; one had fallen to 
the east, the other to the west, and the t<q)8 of both were firmly inter- 
locked. A short distance from these, a white-oak tree, thirty inches 
in diameter, was broken off and lay upon the ground, the top toward 
the west ; on top of this lay another large tree, which had stood in a 
northwest direction from the first. The rotary motion of the destruc- 
tive force was here clearly proved. A thrifty young maple-tree, twelve 
inches in diameter, stood apart from other trees, near the edge of the 
storm's track. About six feet from the ground the bark was peeled 
entirely off for a distance of two feet. No broken limb, or other mis- 
sile, lay near the tree, and its top was uninjured ! Could this effect be 
produced by wind ? Was it not, more likely, caused by concussion ? 

In the same tornado a whole orchard was swept away ; the large 
trees carried one fourth of a mile, stripped of their bark and smaller 
limbs, and completely plastered with mud. A wagon-tire was torn 
from the wheel, straightened out, and driven into the side of a build- 
ing. A flock of geese were plucked of their feathers, which were de- 
posited in a hedge-fence, giving it a complete coating. 
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Credible persons testify to haying seen a horse carried over the 
roof of a bam, and again let down, without receiying serious injury. 
A child's necklace, with locket attached, was picked up in the village 

of A y having been carried by the storm from W y eight miles 

distant 1 Mr. and Mrs. T ^ living in L ^ were both killed, and 

their house destroyed by the tornado. A vest belonging to Mr. T , 

containing valuable papers and a sum of money, was found in the town 
of P y twenty miles away, and restored to the relatives of the de- 
ceased owner ! 

Wagons, agricultural implements, and household furniture, will be 
carried a long distance and broken into fragments by the tornado^ 
while delicate mirrors and sets of glass-ware may be spared. The 
giants of the forest will be torn to splinters, while the modest flowers 
beneath them are left blooming as sweetly as if nothing had occurred I 

The belief has obtained to some extent that tornadoes follow sub- 
terranean veins of water. That they are repeated in certain localities, 
have a fondness for belts of timber and small water-courses — provided 
they run in the right direction — ^there can be no doubt. They also 
travel over a portion of country previously moistened by rain. This 
rule has but few exceptions. 

The increasing frequency and severity of these visitations (not- 
withstanding what may be said to the contrary) compel the writer to 
believe that radical changes are taking place in our atmosphere and 
climate ; that the construction of great railroad-belts across the conti- 
nent and the erection of a vast network of telegraph and telephone 
wires exert an influence upon the atmosphere, by disturbing the equi- 
librium of electric forces. The fact tiiat tornadoes do not closely 
follow railroad and telegraph lines is not sufficient to disprove the 
soundness of this theory ; and, whether true or false, the fact of the 
climatic change remains, and opens a vast field for further exploration 
by the electrician and the meteorologist. 

Long-range predictions and weather forecasts may be safely in- 
dulged in, if made in a general way ; but, when confined to fixed dates 
and certain localities, they have usually proved a hollow mockery, 
and brought ridicule upon the authors. 

The United States Signal Service has proved to bd quite reliable in 
its observations and predictions of approaching storms, and should re- 
ceive due credit for its service rendered in protection of life and prop- 
erty. The benefits might be still further extended by a system of 
railway-express signals, operated in connection with it and by the 
direction of the Government observers at the different stations. Un- 
fortunately, however, the warnings of this Service can not reach all 
concerned in time to be of value, nor can it protect in the hour of 
danger : as witness the tornado which visited the States of Texas, 
Mississippi, and Louisiana, on the 22d of April, in the present year, by 
which over one hundred persons lost their lives ; also those which 
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swept over a portion of the States of Missouri, niinois, and Wisconsin, 
on the memorable evening of May 18, 1883. By this storm, sixty-five 
persons were killed and two hundred wounded in the State of Illinois 
alone ; and yet the percentage of lives lost was small compared with 
the immense value of property destroyed. 

As the matter now stands, the tornado seems to remain a problem 
that baffles science — a veritable despot in the economy of nature. The 
puny arm of man is powerless against it ; no structure he can rear will 
successfully resist it, coming off unscathed in the conflict ; and no de- 
vice his mind can plan will turn it aside from its chosen course. Ex- 
perience has amply demonstrated that the safest place in the hour of 
such danger is found in some subterranean retreat. 



HOW THE EAETH WAS PEOPLED. 

Br M. LB Mabquib G. Db SAPOBTA. 

n. 

F' follows from the exposition given in our former article that man, 
issuing from a "mother-region" still undetermined, but which a 
number of considerations indicate to have been in the North, has radi- 
ated in several directions ; that his migrations have been constantly 
from north to south ; and that they have given rise to races the more 
ancient of which went farthest and were the most inferior. The supe- 
rior races were those which, migrating later and becoming localized in 
peculiarly favorable climatic conditions, have risen gradually to what 
we call civilization. 

M. de Mortillet has occupied himself with this progress, and, per- 
suaded that existing mankind is only a resultant, and the last t^rm of 
a series of successive transformations, distinguishes between several 
men, as tertiary man, quaternary man, existing man. The man of the 
ancient quaternary, the Neanderthal, the Denise, and the Canstadt 
man, appear to him so different from the historical type, that not only 
does he separate them from it, but he creates for the times anterior to 
the quaternary a human or pseudo-human category of a particular 
order. There were, in his view, " precursors of man," to which he 
applies the significant name of anthropopitfiecuSy or " man-monkey," 
because he believes they preceded man in the scale of beings, and con- 
stituted an intermediate type between the living anthropomorphic apes 
and man. We should then have to deal with a creature high enough 
above the gorilla and the chimpanzee to know how to cut flints and 
use fire, low enough not to be able to rise above that industrial grade 
and become a real man ; or with a race standing to the Bushman and 
Tasmanian as they seem to stand to us. Theology does not abso- 
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lutely repel this view^ for it discusses the possible existence of pre- 
adamites. Religion even seems disinterested in the question, for the 
Abb6 Bourgeois, whose discoveries have given rise to M. de MortiUet's 
anthropopithecnses, and who has not rejected the theory, has always 
passed for a soundly orthodox priest, while he is known to be a keen 
observer. Nothing is against an impartial examination of the ques- 
tion. Only the objections may be offered to his views that no one has 
ever seen an anthropopithecus, the structure and characteristics of 
which have been worked out by pure reasoning alone, and that the 
distance that must have separated the precursor of man from man 
himself is calculated upon the extremely uncertain basis of the dis- 
tance between quaternary and existing man. 

According to M. de Mortillet's admission, quaternary man was him- 
self gradually modified. " His blood," he says, " was infused into the 
new race, and may even reappear by atavism in our own times.*' The 
question is reduced to one of learning whether there existed in Europe, 
alongside of the miocene anthfopomorphs of St. Gaudens, a primitive 
and rudimentary man of unknown physical qualities, who had indus- 
trial instinct enough to cut flints for his use. We are thus brought to 
the inquiry whether the instruments collected at Th^nay by Abb6 
Bourgeois, and those discovered afterward in Portugal, in more recent 
but unquestionably tertiary formations, are authentic, or are not sim- 
ple flakes and natural fragments that have been confounded with ar- 
ticles intentionally fabricated. Th^nay, where the earlier of these 
flints were discovered, is in the Lower Miocene, an inferior forma- 
tion to that of Sansan, in which the anthropomorphic fauna we have 
spoken of were included. The existence of the rhinoceros at the time 
of its formation is still in doubt, the mastodons had not yet appeared, 
the elephants were still far off ; the hipparions, the predecessors of the 
horse, were not to make their appearance till long afterward. The 
marsupials had disappeared, and the camivora were represented only 
by ambiguous types. None of the animal forms that were to accom- 
pany the earlier steps of man, and which he would have to contend 
against or tame, had showed themselves. Yet man is to be placed, in 
this rudest condition of nature, already in possession of fire ! There 
is certainly little a priori probability of this. To be convinced of it, 
we need more evidence than has yet been presented to us — a few flints 
among many thousands of others, that may have been intentionally 
chipped. This is a little, but not enough, in view of the improba- 
bilities which accumulate, against our putting faith in such indica- 
tions. 

The tertiary flints of Portugal are not calculated to add strength 
to the conviction. They come from an unquestionably tertiary fresh- 
water formation of the recent Miocene age. The Portuguese flora of 
the age was characterized by the presence of elms, poplars, cinnamon- 
trees, saponarias, and tamarinds, which testify to a mild and equable 
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climate throughout Europe, in which man would have found conditions 
most favorable to his development. When, however, we undertake 
to establish his existence there, we have in evidence only a deposit of 
sandstone mixed with silicious pebbles, partly disaggregated, which 
have been submitted to subsequent erosions and atmospheric influences 
that sufficiently explain the numerous fragments scattered over the 
ground from which those believed to have been intentionally cut have 
been sifted after a long search. M. Cazalis de Fondouce, who was a 
member of the Prehistoric Congress at Lisbon in 1880 — a man of ac- 
knowledged competence in such matters — ^visited the miocene beds of 
Monte Redondo, and justifies his reservation of opinion on the charac- 
ter of the very few flints which it is possible to assimilate with those 
of the Moustier period, by reference to the denudations and disturb- 
ances the beds have suffered. It is not impossible that the stones 
were cut by man. One of them appears to have been taken from a 
bed that had not been disturbed ; but, if this is admitted, is it not 
better to wait, than to attempt to solve so great a problem at once and 
without direct proof ? M. de Mortillet is himself wise enough not to 
affirm directly anything but the authenticity of the instruments. He 
adds that their small size leads him to believe that the beings that 
made them, if of proportionate dimensions, were not and could not 
have been real men. The doubt which he admits respecting the crea- 
tures whose intervention he invokes, we extend to the instruments, and 
wait for the results of future discoveries to resolve it. 

Acceptation of these relics as evidences of a tertiary man is made 
more difficult by the bright light of the following period, which M. 
de Mortillet calls " Chellean," from the station of CheUes, near Paris, 
which he regards as typical of it. Man reveals himself in this epoch 
with an evident industry — primitive, for it presents only a single cate- 
gory of instruments, which are, however, so clearly characterized by 
their form and size that the most prejudiced mind could not fail to 
recognize them at once as belonging to the' same race. The deposit 
of Chielles is even more characteristic than that of St." Acheul, where 
similar instruments have been found in so great numbers. The EU- 
phaa antiquus of Falconer, the probable ancestor of the Indian ele- 
phant, and the predecessor of the mammoth in Europe, is found 
exclusively at CheUes, associated with human implements, while at 
St. Acheul the mammoth is more frequently found, although the other 
species is not absent. Thus, Chellean man saw two species of elephants 
merge one into the other. Probably, also, the climate changed insen- 
sibly and became colder, without disturbance to his habits or his in- 
dustry. In the long run, however, the action of the physiological 
and biological events of which Europe became the theatre had an in- 
fluence on quaternary man ; and the Chellean race, passing into that 
of Moustier, gradually changed its habits, while it learned to fashion 
other instruments. There need have been nothing abrupt in this evo- 
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lutioiiy whidi was the prodnct of the ezigendes of a climate gradusdly 
growing more severe. At the beginning, the animals, plants^ and 
air were those of Northern Africa, and the conditions for human ex- 
istence were of the best. The Chellean man lived in the open air, or 
possibly under light shelters, but did not resort to eaves, and was not 
accustomed to bury his dead. Th^ese facts explain the abundance of 
instruments of that age in alluvial deposits, their absence from the 
caves, which served as places of refuge in the following ages, and the 
extreme rarity of bones. The great numbers of the implements found 
in different parts of France give the idea of an active population of 
considerable density, whose peaceful extension was not interrupted 
during long ages by any unfortunate event. The race may be traced 
by means of identical instruments, exc^t that the materials vary 
according to the resources of the different countries, in Spain, Portu- 
gal, Italy, Algeria, and Egypt, and even at the Cape of Good Hope ; 
and, in North America, in the valley of the Delaware, New Jersey, 
and the Bridger Basin, Wyoming. The uniformity of the instruments 
is a most striking feature. Always the same in design, they were 
made to serve for more than one use — a merit, probably, in the eyes 
of the men who chipped them out, but a sign of inferiority in the 
race which, for thousands of years, knew how to make these and no 
other tools. They were not, according to M. de Mortillet, real hatchets, 
as they have been commonly called, but simply a tool {coup depoing)^ 
to be held bodily in the band, and used according to the need, as 
hatchet, knife, chisel, or gouge. The weapon of the race was a club, 
and of that all traces have, of course, vanished. 

The slow development of the division of labor seems to have been 
reserved for the following age, that of Moustier, which joins closely 
upon the Chellean age, and, while less perfect in details, evidences 
more skill and rapidity in processes, and a more utilitarian spirit. 
Its implements are more varied and specialized in their former. The 
climate had become more severe ; the glaciers were approaching their 
greatest extension ; and ** Moustierian man "was obliged to take ref- 
uge in caverns, where the relics of his industry are as frequent as 
those that occur scattered over the soiL In other respects the race 
and epoch of Moustier. se^n to have been simply a prolongation of 
those of Chelles. Only man, under pressure of new necessities, ex- 
perienced wants he had not previously known. He had to be more 
industrious. Large animals had become more numerous ; he had to 
arm himself f (h- defense, and became a hunter. 

As no pains were taken to give the dead a permanent burial, we 
can not expect to find many bones of these most ancient races. Pos- 
sibly their dead were exposed, as those of some Indian tribes are now, 
and that would be an additional reason why their remains should 
have utterly disappeared. Leaving out the doubtful relics, M. de Mor- 
tillet finds only a very few bones that can possibly be ascribed to the 
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Cybellean epoob. They belong to tbe race wbicb MM. de Qnat^fages 
and Hamy have determined, from purely anatomical considerations, as 
tbe Canatadt race, after tbe skull found at tbat place associated witb 
^lepbants' bones in 1700. Tbis skull, tbe Eguisbeim skull (near Col- 
mar), tbe fragments from Denise, tbe Neanderthal skull, and the la 
IfbvleUe jawbone, are all tbat we have of it, and they are, it must be 
acknowledged, very little. They are enough, however, to give the clew 
to its general features, and to show its inferiority to the Bushmen and 
Australians, more marked, according to M. de Mortillet, than the dif- 
ferences between those races and the Europeans. M. de Mortillet 
believes tbat tbe Neanderthal man was violent and pugnacious, and 
goes so far as to deny him articulate speech. But we can not indulge 
in such bold conjectures on so little evidence. We know nothing 
more of tbe prindtive European man, or of his fate. His simultaneous 
extension over so large a number of points gives occasion for tbe 
thought tbat originally, at least, be represented, not a particular race, 
but tbe common stock, in wbicb modifications were destined to be 
made according as it became localized and specialized under the influ^ 
ence of the extremely varied conditions of the medium in which it 
found itself at different places. Tbe Neanderthal man was, then, tbe 
original of what has followed. Advancing toward the south, be has 
peopled tbe earth, and been divided into local races and tribes. The 
Moustier epoch illustrates in Europe the stage following the first one ; 
and the periods following tbat of Moustier, which M. de Mortillet has 
named Solutrean and Magdalenean, from tbe typical stations at Solutr6 
and la Madeleine, correspond with tbe times when man, having local- 
ized himself, underwent gradual transformations, assuming in differ- 
ent respects the specific characteristics tbat distinguish those races, de-^ 
veloping aptitudes as diverse as tbe places in which he fixed himself, 
and stopping at unequal and successive steps of the ladder wbicb be 
was destined to climb, but wbicb was to lead him to tbe full exercise 
of bis noblest faculties only on condition of bis reaching its highest 
rounds. 

Tbe Solutrean age was only one of rapid transition to tbe Magda- 
lenean, and appears to have represented a local rather than a secular 
development. Both ages are tbe expression of tbe increasing cold 
of tbe glacial period, during which tbe huge pachyderms gradually 
disappeared under tbe growing rigor of tbe climate, and tbe reindeer 
and horse multiplied to take their places. Tbe reindeer came down 
to occupy Central Europe, without reaching tbe southern regions, in 
numerous varieties, all of wbicb, however, were allied to tbe exist- 
ing reindeers of Lapland. Of tbe horse, at least twenty thousand, 
possibly forty thousand skeletons, have been found at Solutr6. 
Neither of these animals was then domesticated, and the dog was still 
unknown. Man secured animals by bunting, either kiUing them on 
tbe spot or binding them to take home. Tbe mammoth bad become a 
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kind of legendary being, hidden in the deepest forests, an object of 
curiosity, abundant enough to furnish ivory, and to provoke the man 
of the time to execute drawings of him. In fact, the man of this age 
had made great progress. The division of industrial labor had be- 
come efficient. The cutting of the flints had attained great perfection 
and delicacy, and a new branch of industry had been added to it ; 
bone was worked, with ivory and reindeer-horn. Both the instru- 
ments and the substances of which they were made were now special- 
ized. We have seen points of javelins and darts artistically worked 
on both faces, and prepared for handles ; the scrapers were no less 
appropriately fitted to the use to which they were exclusively applied. 
Of bone were made needles, harpoons, and at last purely ornamental 
articles, sculptures, and engravings. Some of the representations 
give us curious details concerning the man and the animals of the 
epoch. The reindeer, bear, and mammoth were figured. The man 
is always naked, or appears to be. We distinguish the figure of a 
woman, whose body seems covered with hair ; but this may only in- 
dicate garments of skins. One of the figures represents a man walk- 
ing with a club over his shoulder. Men also become differentiated by 
localization, and the Magdalenean man offers us one of the earliest 
instances in Europe of this effect. The Solutrean race, whose spear- 
heads are so finished, and the more recent and more artistic race of 
the caves of P^rigord, whose simple designs and efforts in sculpture 
we admire, show us the first essays of that spirit of initiative and of 
relative progress, which, after localization, conducted some of them 
to material inventions and ideal conceptions, and by these to the 
region of that supreme culture of all our faculties which we call 
civilization. 

As M. de Mortillet shows, the man of la Madeleine was a hunter, 
active, ingenious, and susceptible to sentimental impressions from 
living nature. He had a home, and joys and sorrows ; he held his 
hunting-feasts, and knew how to procure a kind of enjoyment with 
the aid of the arts of imitation and ornamentation. He recognized 
rank and a hierarchy, for he possessed emblems of honor and insignia 
of command. But this was all. He had no agriculture, no domestic 
life ; and, if those men had any particular way of disposing of their 
dead, it was by exposure in the open air ; and this is probably the 
reason that so few of their remains are found. 

Is there any way in which we can determine the physical traits and 
osteological structure of this Magdalenean race ? The numerous re- 
mains found at Cro Magnon in connection with articles of the Mag- 
dalenean age were thought to belong to the artistic race of P6rigord ; 
but M. de Mortillet discredits this opinion by showing that the places 
where these remains occur were disturbed in the succeeding period, 
the Bobenhausian, and that the burials, unknown to the Magdaleneans, 
were practiced by those who came after them. 
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To M. de Mortillety tbe European Magdalenean race was only a 
modified prolongation of that of Chelles and Monstier. Mixtures by 
migration and the co-existence of several races having differently 
shaped skulls were posterior to the recent quaternary and to the ex- 
tinction of the mammoth and the retreat of the reindeer to the north. 
Then came an age in which, the climate having undergone ameliora- 
tion, the glaciers having retired to the foot of the mountains, and the 
sea having withdrawn from Northern Europe to within its present 
limits, a new era was inaugurated. This was the era of continuous 
development and activity, the progress of which at last leads us step 
by step to the invention of metals and to history proper. The last 
period, however, includes many sub-periods. The metals were still 
unknown for a long time, and stone continued to be the only material 
used in making working-tools. A few arts, the necessary point of de- 
parture for all society, had, however, begun to be exercised : among 
them were the domestication of useful animals, beginning with the 
dog ; agriculture, and consequently the adoption of some of the food- 
plants ; the use of pottery ; and, finally, the grouping of men and 
their habitations in view of common defense, and also of the observ- 
ance of religious rites. To an age of this kind, which has left a host 
of points in Europe, from Scandinavia to Switzerland, and from the 
heart of France to Southern Italy, M. de Mortillet has given the name 
Robenhausian. To follow it on this new ground through its progress 
to the age of bronze, would require the consideration of details that 
would carry us too far. It was the age of the dolmens and of the 
lake-villages ; in it man was beginning to grow out of his infancy. 
Although, at least in Europe, he was not acquainted with the use of 
metals, and possessed only a rudimentary agriculture and industry, 
and although his food was still scanty and his existence precarious, he 
had already begim to sow wheat and barley ; he wove coarse linen 
cloths ; he made vessels of pottery and hardened them in the fire ; and 
he built real monuments to his dead, artificial representations of caves 
made by piling rough stones together. Religious rites and invoca- 
tions, a kind of luxury in furniture, and medical and surgical pro- 
cesses, came in vogue. We feel that we are on the verge of great 
inventions and of gigantic efforts, tending to enlarge the formerly 
extremely narrow circle of knowledge and of processes. — Translated 
for the Popular Science Monthly from the Revue des Deux Mondes. 
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THE EEMEDIES OF NATTJEE. 

By FELIX L. OSWALD, M. D. 
THE ALOOHOL-HABIT. 



rthe tragedy of errors, called the history of the human race, igno- 
rance has often done as much mischief as sin ; and the erroneous 
theories of the cause — ^and, consequently, the proper cure — of the 
Poison 'Vice have caused nearly as much misery as that vice itself. 
They have made intemperance an all but incurable evil ; they have 
helped to originate the dogma of natural depravity, the confidence in 
the efficacy of anti-natural remedies, and that baneful mistrust in the 
competence of our natural instincts that still vitiates our whole system 
of physical education. 

Physiology is a true thaumaturgic science — a description of won- 
ders. The veriest savage must dimly recognize the fact that man 
can not measure his cunning against the wisdom of the Creator, and, 
if the development of science should continue at the present rate of 
progress for a thousand generations, the accumulated knowledge of 
all those ages would convince its inheritors that a blade of grass is a 
greater marvel than all the products of human skilL No human ar- 
tificer can imitate the mechanism of a motor-nerve ; the structural 
devices which the microscope reveals. in the tissue of the meanest moss 
are perfect hyperboles of wisdom and plastic skill. But the greatest 
miracles of that wisdom manifest themselves in the self-protecting 
contrivances of a living organism. Our nervous system performs its 
functions by a combination of alarm-signals that apprise us of an 
infinite variety of external dangers and internal needs, in a language 
that has a distinct expression for every want of our alimentary and 
respiratory organs, for every distress of our tissues, sinews, and mus- 
cles, for every needed reaction against the influence of abnormal dr- 
cumstances ; our skin protests against every injurious degree of heat 
and cold, our lungs against atmospheric impurities, our eyes against 
the intrusion of the smallest insect ; the human body is a house that 
cleanses its own chambers and heats its own stoves, opens and shuts 
its windows at proper intervals, expels mischievous intruders, and 
promptly informs its tenant of every external peril and internal dis- 
order. 

How, then, can it be explained that the wonderful architect of 
that living house has provided no better safeguard against such a 
dreadful danger as the alcohol-habit? Millions of our fellow-men 
complain that they owe their temporal and eternal ruin to the prompt- 
ings of an irresistible appetite — as if Nature herself had lured them 
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to their destruction. Temperance-preachers descant on the " danger 
of worldly temptations " and "selfish indulgence," on the "lusts of 
unregenerate hearts." Drunkards plead their wiUingness to reform, 
but " the flesh is stronger than the spirit," the clamors of instinct 
silence the voice of every other monitor. Does the power of such 
appetites not suggest the occasional incompetence of our natural in- 
tuitions ? Does it not seem to confirm the dogma of natural depravity, 
and prove an essential defect in the constitution of our physical con- 
science ? Nay, in the light of Nature, for reason too often fails to 
supply the shortcomings of instinct ; the teachers whom the ignorant 
must follow seem themselves to be in need of a guide ; the stimulant- 
vice has found learned and plausible defenders ; zealous priests of 
Moloch have worshiped the man-devouring fire as a sacred flame ; 
for thousands of honest truth-seekers the disagreement of doctors 
makes it doubtful if alcohol is a friend or a foe, a health-giving tonic 
or a death-dealing poison. 

Does all this not prove that, in one most important respect, Nature 
has failed to insure the welfare of her creatures ? 

What it really proves is this : That habitual sin has blunted our 
physical conscience till we have not only ceased to heedy but ceased to 
understand^ the protests of our inner monitor; it proves that the 
victims of vice have so utterly forgotten the language of their in- 
stincts that they are no longer able to distinguish a natural appetite 
from a morbid appetency. 

For the Creator has not intrusted our physical welfare to accident 
or the tardy aid of science, and, in spite of the far-gone degeneration 
of our race, our children still share nearly all the protective instinct^ 
of the Nature-guided animals. Children abhor the vitiated air of our 
city tenements ; they need no lecturer on practical physiology to im- 
press the necessity of out-door exercise ; their instinct revolts against 
the absurdities of fashion and the unnatural restraints of our seden- 
tary modes of life. And the same inner monitor warns them against 
dietetic abuses. Long before Bichat proved that our digestive or- 
gans are those of a frugivorous animal, children preferred apples to 
sausages and sweetmeats to greasy made-dishes ; they detest rancidi 
cheese, caustic spices, and similar whets of our jaded appetites. No 
human being ever relished the first taste of a "stimulant." To the 
palate of a healthy child, tea is, insipid ; the taste of coffee (unless 
disguised by milk or sugar) offensively bitter, laudanum acrid-caustic ; 
alcohol as repulsive as corrosive sublimate. No tobacco-smoker ever 
forgets his horror at the first attempt, the seasick-like misery and head- 
ache — Nature's protest against the incipience of a health-destroying 
habit. Of lager-beer — "the grateful and nutritive beverage which 
our brewers are now prepared to furnish at the rate of 480,000 gallons 
a day " — the first glass is shockingly nauseous — so much so, indeed, as 
to be a fluid substitute for tartar emetic. Nor do our instincts yield 
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after the first protest : nausea, gripes, neryons headaches, and gastric 
spasms, warn us again and again. But we repeat the dose, and Nature, 
true to her highest law of preserving existence at any price, and feel- 
ing the ikopelessness of the life-endangering struggle, finally chooses 
the alternative of palliating an evil for which she has no remedy, and 
adapts herself to the abnormal condition. The human body becomes 
a poison-engine, an alcohol-machine, performing its vital functions 
only under the spur of a specific stimulus. 

And only tlien the unnatural habit begets that craving which the 
toper mistakes for the prompting of a healthy appetite — ^a craving 
which every gratification makes more exorbitant. For by-and-by the 
jaded system fails to respond to the spur ; the poison-slave has to 
resort to stronger stimulants ; rum and medicated brandy now mock 
him with the hope of revived strength ; the gathering night still gives 
way to an occasional fiickering-up of the vital flame, till the nervous 
exhaustion at last defies every remedy : the worshiper of alcohol must 
consummate his self-sacrifice, the shadow of his doom has settled on 
his soul, and all the strongest stimulants can now do for him is to 
recall a momentary glimmering of that light which filled the unclouded 
heaven of his childhood. 

In order to distinguish a poison-stimulant from a harmless and 
nutritive substance, Nature has thus furnished us three infallible tests : 

1. The first taste of every poison is eitJier insipid or repulsive. 

2. The persistent obtrusion of the noodotis substcmce changes th><xt 
aversion into a specific craving. 

3. 77ie more or less pleasurable excitement produced by a gratifica- 
tion of that craving is always foUowed by a depressing reaction. 

The first drop of a wholesome beverage (milk, cold water, cider 
fresh from the press, etc.) is quite as pleasant as the last ; the indul- 
gence in such pleasures is not followed by repentance, and never be- 
gets a specific craving. Pancakes and honey we may eat with great 
relish whenever we can get them, but, if we can't, we won't miss them 
as long as we can satisfy our hunger with bread and butter. In mid- 
winter, when apples advance to six dollars a barrel, it needs no lectures 
and midnight prayers to substitute rice-pudding for apple-pie. A 
Turk may breakfast for thirty years on figs and roasted chestnuts, 
and yet be quite as comfortable in Switzerland, where they treat him 
to milk and bread. Not so the dram-drinker : his ** thirst " can not 
be assuaged with water or milk, his enslaved appetite craves the 
wonted tipple— or else a stronger stimulant. Natural food has no effect 
on the poison-hunger ; Nature has nothing to do with such appetites. 

The first choice of any particular stimulant seems to depend on 
such altogether accidental circumstances as the accessibility or cheap- 
ness of this or that special medium of intoxication. Orchard countries 
use distilled or vinous tipples ; grain-lands waste their products on 
malt-liquors. The pastoral Turkomans fuddle with koumiss^ or f er- 
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mented mare's-milky tbe Ashantees with sorgho-beer^ the Mexicans 
with pulque (aloe-sap), the Chinese and Persians with opium and 
hasheesh ( Cannabis Indica), the Peruvians with the acrid leaves of the 
coca-tree. Even mineral poisons have their votaries. There are thou- 
sands of arsenic-eaters in the southern Alps. Arsenious acid, anti- 
jnony, cinnabar, and acetate of copper, are mistaken for digestive 
tonics by Spanish and South American miners. By the process of 
fermentation, rice, sago, honey, sugar, durrha {Sorghum v'idgaria)^ 
dates, plums, currants, and innumerable other berries and fruits, have 
been converted into stimulants. The pastor of a Swiss colony on the 
Llanos Yentosos in the Mexican State of Oaxaca told me that the 
Indians of that neighborhood stupefy themselves with macerated 
cicutay a kind of water-hemlock, and remarked that the delirium and 
the subsequent reaction of a cicuta-debauch correspond exactly to the 
successive phases of a whisky-spree, the only difEerence being in the 
price of the tipple. If intoxication were a physiological necessity, it 
would, indeed, be folly to buy the stimulant at the dram-shops, since 
cheaper poisons would serve the same purpose. A dime's worth of 
arsenic would protract the stimulant-fever for a week, with all the 
alternate excitements and dejections of an alcohol-revel. A man 
might get used to phosphorus and inflame his liver with the same 
lucif er-matches he uses to light his lamp ; we might gather jimson- 
weed or aconite, or fuddle with mushrooms, like the natives of Kam- 
chatka, who prepare a highly-intoxicating liquor from a decoction of 
the common fly-toadstool (Agaricua mctculatits). 

These facts teach us two other valuable lessons, viz., that even/ 
poison can become a athniUanty and that ths alcohol-habit is charac- 
terized by all the symptoms which distinguish the poison-hunger from 
a natural appetite. One radical fallacy identifies the stimulant-habit 
in all its disguises : its victims mistake a process of irritation for a 
process of invigoration. The self-deception of the dyspeptic philoso- 
pher, who hopes to exorcise his blue-devils with the fumes of the 
weed that has caused his sick-headaches is absolutely analogous to 
that of the pot-house sot who tries to drown his care in the source of 
all his sorrows ; and there is no reason to doubt that it is precisely the 
same fallacy which formerly ascribed remedial virtues to the vilest 
stimulants of the drug-store, and that, with few exceptions, the 
poisons administered for ^'medicinal" purposes have considerably 
increased, instead of decreasing, the sum of human misery. 

The milder stimulants (light beer, cider, and narcotic infusions) 
would be comparatively harmless, if their votaries could confine them- 
selves to a moderate dosis. For sooner or later the tonic is sure to 
pall, while the morbid craving remains, and forces its victim either to 
increase the quantity of the wonted stimulant, or else resort to a 
stronger poison. A boy begins with ginger-beer and ends with ginger- 
rum; the medical ^^ tonic" delusion progresses from malt-extract to 
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Munford's Elixir ; the ooffee-oup leads to the pipe, and the pipe to the 
pot-house. Wherever the nicotine-habit has been introduced, the 
alcohol-habit soon follows. The Spanish Saracens abstained from all 
poisons, and for seven centuries remained the teachers of Europe in 
war as well as in science and the arts of peace — ^freemen in the fullest 
sense of the word, men whom a powerful foe could at last expel and 
exterminate, but never subdue. The Turks, having learned to smoke 
tobacco, soon learned to eat opium, and have since been taught to eat 
dust at the feet of the Muscovite. When the first Spaniards came to 
South America they found in the Patagonian highlands a tribe of 
warlike natives who were entirely ignorant of any stimulating sub- 
stance, and who have ever since defied the sutlers and soldiers of their 
neighbors, while the tobacco-smoking red-skins of the North sue* 
cumbed to fire-water. In the South-Sea Islands, too, European poisons 
have done more mischief than gunpowder : wherever the natives had 
been fond of fermented cocoa-milk, their children became still fonder 
of rum ; while the Papuans, whose forefathers had never practiced 
stimulation, have always shown an aversion to drunkenness, and. in 
spite of their ethnological inferiority have managed to survive their 
aboriginal neighbors. International statistics have revealed the re- 
markable fact that the alcohol-vice is most prevalent — ^not in the most 
ignorant or most despotic countries (Russia, Austria, and Turkey), 
nor where alcoholic drinks of the most seductive kind are cheapest 
(Greece, Spain, and Asia Minor), but in the commercial countries that 
icse the greatest variety of milder stimulants — Great Britain, Western 
France, and Eastern North America. Hence the apparent paradox 
that drunkenness is most frequent among the most civilized nations. 
The tendency of every stimulant-habit is toward a stronger tonic. 
Claude Bernard, the famous French physiologist, . noticed that the 
opium-vice recruits its female victims chiefly from the ranks of the 
veteran coffee-drinkers ; in Savoy and the adjoining Swiss cantons 
kirsch-wasser prepares the way for arsenic ; in London and St. Peters- 
burg many ether-drinkers have relinquished bigh wines for a more 
concentrated poison ; and in Constantinople the Persian opium-shops 
have eclipsed the popularity of the Arabian coffee-houses. 

We see, then, that every poisonrhabit is progressive^ and thus real- 
ize the truth that there is no such thing as a harmless stimulant, be- 
cause the incipience of every unnatural appetite is the first stage of 
a progressive disease. 

The facts from which we draw these conclusions have long been fa- 
miliar to scientific specialists, and have separately been commented 
upon ; but in science, as in morals, the progress from special to general 
inferences is often amazingly slow. The ancient Athenians would have 
shflddered at the idea of selling and buying a burgher of their own 
city, but had no hesitation to enslave the Greeks of the neighboring 
states. The Romans enfranchised the citizens of Latium, and at last 
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all tbe natives of the Italian Peninsula, bat kidnapped all the "barba- 
rians " they could lay their hands upon ! The French and Spaniards 
of the last century were deeply shocked at the indiscriminate man- 
bunts of the Algerian corsairs, and even refused to retaliate on the 
men of Argel, because, in spite of their black turpitude, many of those 
misbelievers had something like a Caucasian skin on their faces, but 
those same moralists thought it perfectly proper to kidnap and cow- 
hide the black sons of Ham ; but, since the children of a negress were 
as salable as their mothers, and miscegenation and mistakes could not 
always be avoided, it sometimes happened that the auctioneer got 
hold of a white slave, till William Wilberforce at last arrived at the 
grand conclusion that all human slavery is wrong. More than a hun- 
dred years ago, Dr. Boerhaave entered an emphatic protest against 
rum, French high-wines, and "other adulterated spirits," but con- 
fessed a predilection for a drop of good Schiedam. Dr. Zimmermann 
objected to all distilled liquors, but recommended a glass of good 
wine, and a plate of beernsoup — ^the latter a Prussian invention, and 
one of those outrages on human nature that embittered the childhood 
of Frederick the Great. The hygienic reformers of our own country 
denounce intoxicating drinks of all kinds, but connive at mild ale, 
cidier, opiates, narcotics, and patent " bitters." The plan has been 
thoroughly tried, and has thoroughly failed. We have found that 
the road to the rum-shop is paved with " mild stimulants," and that 
every bottle of medical bitters is apt to get the vender a permanent 
customer. We have found that cider and mild ale lead to strong ale, 
to lager-beer, and finally to rum, and the truth at last dawns upon us 
that the only safe, consistent, and effective plan is Total Abstinence 
from all Poisons. 

We have seen tiiat the poison-habit is a upas-tree that reproduces 
its germs from the smallest seeds ; but where did the first seed come 
from ? How did the life-blighting delusion happen to take root in the 
human mind ? " Man is the only suicidal animal," says Dr. Haller, 
" and the first opium-eater was probably some life-weary wretch who 
tried to end his misery by a lethal dose, and found that his poison 
could be used as a temporary nepenthe." The physiologist Camper 
ascribes the introduction of alcoholic liquors to the experiments of un- 
princi|ded physicians ; but the most plausible theory is the conjecture 
of Fabio Colonna, an Italian scientist of the seventeenth century. 
" Before people used wine," says he, " they probably drank sweet must, 
and preserved it, like oil, in jars or skins. But in a warm climate a 
saccharine fluid is apt to ferment, and some avaricious housekeeper 
may have drunk that spoiled stuff till she became fond of it, and thus 
learned to prefer wine to must." Not a compliment to human nature, 
but quite probable enough to be true. An animal would have preferred 
water to spoiled grape-juice, but even at a very early period of his de- 
velopment the Nature-despising homo sapiens may have learned to 
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disregard the warnings of bis instinct. The economical housekeeper 
probably thought it a shame that his (giving poor Eve the benefit of 
the doubt) servants should grumble about a slight difference in the 
taste of the must, and the servants had to submit, had to drink the 
^^ spoiled stuff " again and again, till habit more than neutralized their 
disgust, for they found that the sickness induced by the effects of the 
putrefaction^poison (alcohol) could be cured by a repetition of the dose. 
They began to hanker after fermented must, and, by drinking it in 
larger quantities, induced a delirium which they described as anything 
but unpleasant ; and their master, after repeated experiments, probably 
arrived at the same conclusion, namely, that must could be improved 
by fermentation. The next year they gathered grapes for the delib- 
erate purpose of manufacturing an intoxicating drink, and the fatal 
precedent was established. Nature exacted the just penalties : the 
votaries of the poison-god were stricken with physical and mental 
nausea — ^weariness, headaches, fits of spleen and hypochondria — ^but 
still they found that all these symptoms could be temporarily relieved 
by a draught of fermented must ; and the neighbors were astonished 
to learn that the servants of Goodman Noah had discovered a panacea 
for all earthly afflictions. They, too, then tried the receipt — ^with in- 
different success at first, but the experience of the hahituis encouraged 
them to persist, till the manufacture of Moine became an extensive 
business. 

The first traffickers in stimulants (like our lager-beer philanthro- 
pists) had a personal interest in disseminating the habit, but, whatever 
may have been the birth-land of the alcohol-vice, its first growth was 
probably slow, compared with the rate of increase after its exportation 
across the frontier. The history of tobacco, tea, coffee (and opium, I 
fear), has repeatedly illustrated the influence of imitativeness in pro- 
moting the introduction of foreign vices. The rarity and novelty of 
outlandish articles generally disposes the vulgar to value them as luxu- 
ries, especially while a high price precludes their general use. Foreign 
merchants and a few wealthy natives set the fashion, and soon the lower 
classes vie in emulating their betters, the young in aping their elders. 
In England, James I tried his utmost to suppress the use of smoking- 
tobacco, but, after his young cavaliers had become addicted to the habit, 
no penalties could prevent the London apprentices from imitating them. 
" In large cities," says Dr. Schrodt, " one may see gamins under ten 
years grubbing in rubbish-heaps for cigar-stumps, soon after leaning 
against a board-fence, groaning and shuddering as they pay the re- 
peated penalty of Nature, but, all the same, resuming the experiment 
with the resignation of a martyr. The rich, the fashionable, do it ; 
those whom they envy smoke : smoking, they conclude, must be some- 
thing enviable.'* 

Similar arguments, doubtless, aided the introduction of the alco- 
hol-habit, and, after the vice had once taken root, its epidemic develop- 
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ment followed aa a matter of course. Every, poison-vice is progressive, 
and, soon after the introduction of a new stimulant, the majority of in- 
dividual consumers will find that the habit " grows upon them," as our 
language aptly expresses it. The direct effect of the poison, heredi- 
tary influences, etc., induce a growing depression of vital energy, 
which, in turn, leads to an increased demand for the means of stimu- 
lation. This want is met in a twofold way : 1. By a direct increase 
of the quantity or strength of any special stimulant ; 2. By the prog- 
ress from a milder to a more virulent poison of a different kind. 

In Prussia, Scotland, Denmark (as well as in some of our Eastern 
States), actual drunkenness (i. e., intoxication followed by riotous con- 
duct) has apparently decreased, while the revenue register shows an un- 
doubted increase in the per capita consumption of alcoholic liquors. 
This does not prove that our topers are growing less vicious, but that 
they are growing more practical ; intermittent rioters have become 
^^ steady hard-drinkers." In the Calmuck steppes^ whose barrenness 
has forced the inhabitants to preserve the primitive habits of their an- 
cestors, a little grain is cultivated here and there in the river-valleys, 
and during the winter migration the herders carry bags full of rye 
from camp to camp, and bake bread whenever they are short of meat 
or milk. But at the return of the harvest-season they have both meat 
and bread, and utilize the surplus of last year's grain by brewing it 
into a sort of beer, and indulging in a grand carousal — i. e., they get 
beastly drunk, but only once a year. The Bacchanalia and Symposia 
of the ancient Greeks were monthly revels in honor of some favorite 
deity ; and even during the middle ages many of the poor Scotch lairds 
brewed ale only when they expected a guest. To get " as drunk as a 
lord" was the highest ambition of poor Hodge, but an ambition which 
he could not often gratify, though he sometimes stinted himself in 
bread in order to drink his fill — 

** At ember-eves and holy ales." 

By-and-by, however, wages improved, and ales became more fre- 
quent and more decidedly imholy, though perhaps less obstreperous, 
since continual practice enables our topers to " carry their liquor " as 
discreetly as the Baron of Bradwardine. The most respectable hotel 
in Greneva, Switzerland, allows its male employes a daily pour hoire of 
six quarts of wine ; Dr. Buchanan, of Manchester, speaks of English 
mechanics of the " better class " who take a glass of gin with every 
meal ; and I am sure of understating the truth if I say that in the 
larger cities of Germany and North America every popular beer-shop 
has among its customers dozens of "regulars" who drink the year 
round a daily minimum of two gallons of lager-beer. The poison- 
mania which attacked our ancestors in the form of an intermittent 
passion has grown into an insatiable hunger ; the tempting serpent 
has become a strangling hydra. 
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And the heads of that hydra have multiplied. The ancient Greeks 
knew only one stimulant — ^wine ; the Northmen beer, the American 
Indians tobacco. We have adopted all three, besides tea from China, 
opium from India, coffee from Arabia, and fire-water from the labOTa- 
tory of the German chemists. To this list the modem French have 
added chloral and (zbsirUhe. Yet this multiformity of the poison-habit 
is nothing but a normal symptom of its growth ; whenever the quan- 
titative increase of a stimulant-dose has reached its physical limits, the 
exhausted system craves a new tonic ; the beer-drinker rallies his nerves 
with strong coffee, tobacco, or hot spices (pepper-sauce, "herring-salad," 
etc.), the brandy-drinker with chloral or opium, the opium-eater with 
arsenic. " It is alcohol that has led me to opium," says Charles Nisard ; 
" at first I used laudanum only as an antidote." 

Antidote means counter-poison. Supplementary poison would have 
been the right word ; foreign poison-habits have supplemented rather 
than superseded our old stimulant-vices. The brewers' argument, that 
the use of lager-beer would prevent the introduction of opium, is there- 
fore a bottomless sophism : no stimulant-vice has ever prevented the 
dissemination of other and stronger poisons. The alcohol-habit has 
sometimes been supplanted by a passion for opium, chloral, or arsenic, 
but it can not be exorcised with a weaker stimulant. Beelzebub does 
not yield to a hobgoblin. Yet nothing is more common in temperance- 
hospitals than to comfort a converted drunkard with strong black coffee 
or stimulating drugs, in the hope that the milder tonic might operate 
as a sort of antidote and neutralize the after-effects of the stronger 
poison. That idea is an unfortunate delusion. The succedaneum may 
bring a temporary relief, but it can not assuage the thirst for the 
stronger tonic, and only serves to perpetuate the stimularU-diathesis — 
it prepares the way for the return of Beelzebub with a legion of ac- 
complices. On the total-abstinence plan the struggle with the fiend 
is sharper, but decisive. If, by the help of a strong physical (or 
moral) constitution, the drunkard can suppress his appetite for a year, 
he may manage to keep it afterward in a dormant condition ; but 
only with extreme precaution, for a mere spark is sapt to rekindle the 
flame. 

" It should ever be borne in mind," says Dr. Sewall, " that such is the 
sensibility of the stomach of the reformed drunkard, that a repetition 
of the use of alcohol, in the slightest degree and in any form, under any 
circumstances, revives the appetite ; the blood-vessels of the stomach 
again become dilated, and the morbid sensibility of the organ is re- 
produced." 

A young priest from one of the West India Islands once consulted 
Dr. Bush for an affection of the lungs, and was advised to try the use 
of garlics. " I am satisfied that your prescription is doing me good,'* 
said he at the next interview, " but I wish you would let me steep it 
in some good old Geneva." " No, indeed, sir I " said the doctor, with 
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emphasis ; "no man shall look me in the face, on the day of judgment, 
and tell the Almighty that Dr. Rash made him a drunkard ! " 

I do not intend to deny that the use of mild alcoholic tonics, as a 
substitute for the frightful remedies of the mediaeval Sangrados, is a 
decided improvement, but, still, it is only a lesser evil, a first step of a 
progressive reform. Alcohol lingers in our hospitals as slavery lingers 
in the West Indies, as the witchcraft delusion lingers in Southern 
Europe. Has alcohol any remedial value whatever ? Let us consider 
the matter from a purely empirical stand-point. Does alcohol protect 
from malarial fevers ? It is a well-known fact that the human organ- 
ism can not support two diseases at the same time. Rheumatism can be 
temporarily relieved by producing an artificial inflammation ; a head- 
ache yields to a severe toothache. For the same reason the cUcohol- 
fe^er affords a temporary protection from other febrile symptoms — 
i. e., a man might fortify his system against chills and ague by keeping 
himself constantly under the stimulating influence of alcohol. But 
sooner or later stimulation is followed by depression, and during that 
reaction the other fever gets a chance, and rarely misses it. The his- 
tory of epidemics proves that pyretic diseases are from eight to twelve 
times more destructive among dram-drinkers than among the temper- 
ate classes ; rich or poor, young or old, abstainers are only centesimated 
by diseases tbat decimate drunkards. On no other point is the testi- 
mony of physicians of all schools, all times, and all countries, more con- 
sistent and unanimous. 

Is alcohol a peptic stimulant? No more than Glauber's-salt or 
castor-oil. The system hastens to rid itself of the noxious substance, 
the bowels are thrown into a state of morbid activity only to relapse 
into a morbid inactivity. The effect of every laxative is followed by 
a stringent reaction, and the habitual use of peptic stimulants leads to 
a chronic constipation which yields only to purgatives of the most 
virulent kind. 

Does alcohol impart strength ? Does it benefit the exhausted sys- 
tem ? If a worn-out horse drops on the highway, we can rouse it by 
sticking a knife into its ribs, but, after staggering ahead for a couple 
of minutes, it will drop again, and the second deliquium will be worse 
than the first by just as much as the brutal stimulus has still further 
exhausted the little remaining strength. In the same way precisely 
alcohol rallies the exhausted energies of the human body. The pros- 
trate vitality rises against the foe, and labors with restless energy till 
the poison is expelled. Then comes the reaction, and, before the pa- 
tient can recover, his organism has to do double work. Nature has to 
overcome both the original cause of the disease and the effect of the 
stimulant. 

Alcohol has no remedial value. But that would be a trifle, if it 
were not for the positive mischief which the wretched poison is liable, 
and very liable, to cause. Four repetitions of the stimulant-dose may 
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inoculate a child with the germs of the alcohol-diathesis and initiate a 
habit which years of anguish and despair will fail to cure. By a single 
glass of medicated brandy thousands of convalesoing topers have lost 
their hard-earned chance of recovery ; poor, struggling wretches, swim- 
ming for their lives, and, at last approaching a saving shore, haye been 
pushed back into the surging whirlpool, and perished almost in sight 
of the harbor ! The only chance of curing the poison-habit consists in 
the hope of guarding its victims against all stimul^mts ; and I would as 
soon snatch bread from a starving man as that last hope from a drunkard. 

Abstinence is easier, as well as safer, than temperance. ^^ In free- 
ing themselves from the bonds of an unworthy attachment," says Ma- 
dame de S6vign6, " men have one great advantage — ^they can travel" 
If young Lochinvar's suit had been hopeless, the furtive interview with 
his lost love might have soothed his sorrow for a moment, but for his 
ultimate peace of mind it would have been better to stay in the west. 
The anchorites of old knew well why they preferred the wild^ness to 
the humblest village : they found it easier to avoid aU temptations. 
Vices, as well as virtues, are co-operative. 

In the cure of the alcohol-habit, the total renunciation of all stimu- 
lants is, therefore, the first and most essential measure. A change of 
diet, a change of climate, of employment, and gen^^ habits, will help to 
shorten the distressing reaction that must precede the re-establishment 
of perfect health. The force of example may partly supply a deficiency 
in moral principles, ambition may strengthen their influenca But the 
effect of any secondary stimulant is more than enough to counteract 
such tendencies. With the following precautions the total-abstinence 
plan will prove to have the further advantage of progressive effective- 
ness ; for, after the removal of the irritating cause has in some degree 
allayed the morbid sensitiveness of the digestive organs, the abnormal 
appetite will gradually disappear, like the secondary symptoms of the 
disease, and thus lessen the influence of the subjective temptation.* 



THE Am OF THEEMO-OHEMICAL INVESTIGATIONS. 

By JULIUS THOMSEN.f 

THEORETICAL chemistry is based upon the molecular theory, 
according to which all matter is made up of molecules, and these 
molecules of atoms. The physical state of bodies depends upon the 
arrangement and motions of the molecules ; the other physical and 
chemical properties depend upon the kind and number of the atoms in 
the molecule, upon their arrangement and relative motions. 

* The treatise on *' The Alcohol-Habit " wiU be ooncluded in our next isstie. 
f Translated from the introduction to Thomsen*8 '* Thermochemiscfae UntersoobimgiB,'* 
L^psic, 1SS2, by W. R. Nidiolfl. 
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Every action wbicli causes a change in tiie internal structure of the 
molecules is a chemical action. These changes may be of various 
sorts : either there takes place simply a change of position among the 
atoms of the molecule and there is then formed a body which is 
isomeric or metameric with the original substance ; or the molecule is 
broken up into several molecules, and the process is then one of dis- 
sociation, or of simple decomposition ; or, further, several molecules 
unite together to form a single molecule, in which case the process 
is spoken of as one of condensation or addition ; or, finally, molecules 
act upon each other with interchange of atoms and formation of new 
molecules, which is the phenomenon of mutual decomposition, the most 
common sort of chemical action. 

From the doctrine of the conservation of matter, it follows that the 
mass of the bodies which take part in any chemical reaction does not 
change, and is fully accounted for in the products of the reaction: 
this principle forms the foundation for quantitative chemical investi- 
gations into ihe composition of substances. 

From the principle of the conservation of energy, it follows, in like 
manner, that no energy is lost or created, and that, consequently, the 
whole of the energy originally present in the bodies, which act upon 
each other, appears again in the products of the chemical reaction, 
although often in a different manner than before. This principle forms 
the foundation of all quantitative thermo-chemical investigations. 

The energy of a molecule is always the same at the same tempera- 
ture ; any increase or diminution of the energy of the molecules, with- 
out change of their internal structure, manifests itself as an elevation 
or a lowering of the temperature of the substance in question. 

By chemical action, the structure of the molecule is changed, the 
atoms become grouped together in a different way, new relations mani- 
fest themselves among them, and the energy of the new molecule be- 
comes different from that of the original one. The simplest case is 
that where the only change is in the grouping and the motions of the 
atoms of the same molecule, that is wh^e an isomeric compound is 
formed ; in such a case the atoms of the molecule pass from one con- 
dition of equilibrium to another, and, according as the new condition 
of equilibrium answers to a greater or less stability than the original, 
there occurs either an evolution or an absorption of energy, and the 
temperature of a corresponding body changes ; in the first case it rises, 
in the second case it falls. 

The chemical action, the passage from one isomeric condition to 
the other, is therefore accompanied by an evolution, or by a disappear- 
ance of heat, according as the attractions of the atoms are more fully 
or less fully satisfied in the body in its new condition. 

The case is similar in other chemical acticms ; if the molecules of 
the substances produced by the reaction contain at the same temper- 
ature a smaller total energy than the molecules of the bodies acting 
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upon each other, then the chemical action is accompanied by an eyolu- 
tion of heat ; in the opposite case, an absorption of heat takes place. 
The greater the difference, the greater also will be the change of 
temperature accompanying the process, so that, if the action takes 
place rapidly, the temperature may reach that of a red heat, as a result 
of which the chemical action assumes the character of combustion in 
the more limited sense of the word. 

The aim of guantUcaive thermo-chemiccU investigation is now, in 
thefirstplace^ to measure those quantities of heat which are evolved or 
absorbed in chemical actions. It is true that these yalues furnish no 
direct information as to the magnitude of the forces which are con- 
cerned in the chemical action, partly because they are merely an ex- 
pression for the difference between the energy of the molecules decom- 
posed and that of the molecules formed, partly because they are often 
affected by other actions which accompany the chemical process ; they 
furnish, however, the material for theoretical investigations — ^for the 
higher aim of thermo^hemistrt/ is to establish the dynamical latos of 
chemical action and to afford an insight into the mysterious region 
of the constitution of chemical compounds — thaJt is^ of the molecules. 

Up to the present time, an almost impenetrable veil has enveloped 
the internal structure of the molecules and the true nature of the atoms : 
we know, at the most, the relative number of the different atoms in 
the molecule, the relative mass of the molecules, and of the individual 
atoms, and the presence of certain groups of atoms (radicals) in the 
molecules ; but we know almost nothing about the nature of the forces 
which dominate in the molecule, and which cause the formation and 
decomposition of compounds. 

Experience teaches that the different atoms exert an influence upon 
each other, which seems to be independent of their mass and which 
appears now as attraction, now as repulsion, and that the combining 
capacity of the atoms does not extend beyond a certain limit ; still, up 
to the present time, no satisfactory explanation has been offered for 
these, the chief phenomena of chemistry. Chemical processes conse- 
quently do not as yet admit of a mathematical discussion in their 
entire extent, as is the case, for example, with the phenomena of physics 
and astronomy ; for the general mathematical discussion of chemical 
phenomena we lack that which is most important as a basis, namely, a 
knowledge of the fundamental laws which govern the actions of the 
atoms. With each decade, however, chemistry approaches nearer and 
nearer the exact sciences, and already many laws of wider or narrower 
application are being established on the basis of experiment. The ex- 
tremely rich and varied material of chemistry now arranges itself in 
large groups, the members of which follow certain common rules or 
laws, with reference to their formation and decomposition, and whose 
properties may be, to a certain extent, deduced from the composition 
of their molecules. 
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There is, however, probably no doubt that the mutual action of the 
atoms, their attractions, and their unequal combining capacity — ^in short, 
that '^ affinity " follows the general dynamic and static laws of me- 
chanical phenomena, and that, in chemistry, as in mechanics, the right 
of the stronger prevails ; with this assumption, general dynamic and 
static laws may be developed for the phenomena of chemistry, although 
the real nature of ^' affinity " is still entirely unknown. 



THE HISTORICAL DEVELOPMENT OF MODERN 
NURSING.* 

Bt ABRAHAM JACOBI, M. D. 

""^TTJRSING is as old as the human species. Even among animals, 
JLN such as they are at present, we find occasional sympathy with 
fellow-suffering, and meet with efforts for the purpose of relief. 
We can not imagine that human beings, in ever so remote prehis- 
toric times, should have lived together, or near each other, without 
mutual attempts at relief, when suffering or sick. But this is pre- 
sumption only, not history. No book, no tradition refers to facts in 
regard to the subject until the times of ancient Hellas and its success- 
or in civilization, ancient Rome. Antiquity yields but few proofs of 
systematic nursing. It is true, hospitality was the pre-eminent virtue 
of the Greek. The stranger was always welcome. If he was sick, he 
was doubly so. In all Hellas poor sick citizens found ready admission 
to and nursing in the houses of the rich. It may be that the facility 
of finding private relief on the part of the sick was one of the causes 
why no systematic and collective efforts for the purpose of attending 
and nursing the sick were ever made to any extent. That such was 
the case, there can be little doubt ; for the temples of iEsculapius and 
the adjoining residences of the physicians were probably not hospitals, 
but temporary domiciles for those who congregated in large numbers 
around the homes of the gods. Of the same nature was the edifice 
erected by Antoninus Pius near the temple of the Epidaurian iEscu- 
lapius. In Italy, also, the temple of JSsculapius, on the island in the 
Tiber, between Rome and the outlet of the river, was never of much 
importance as a hospital or sanitarium. The only real hospitals at all 
comparable with institutions such as we have, existed in favor of human 
property, and for the benefit of soldiers. According to the testimony 
of Columella, Seneca, and Celsus, the Romans had hospitals for slaves, 
warriors, and gladiators. In Greece, also, as early as the period of 

* Address delivered at the first commencement of the Mount Sinai Training-School for 
Nurses, May 12, 1883. 
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Solon, those injured on the battle-field were attended and nursed at the 
expense of the community. Of the great Caesar it is well known that 
he had a regular medical service in his armies. 

There is a word in the ancient Greek which has given rise to the 
belief that Hellas may have had hospitals. But, as no facts and re- 
ports sustain that supposition, it is probable that larp€U)v meant a medi- 
cal office, a policlinic, perhaps, but not a hospital Real hospitals 
were not built by either Greek, Roman, or Hebrew. The common- 
wealth of the latter was hierarchic and intolerant. The stranger— 
though he who was permitted to live in Judea was to be treated like 
a member of the community — ^was to be exterminated, and must not 
be spared. Thus, while there are no proofs of the existence of hos- 
pitals for the friend, a painstaking care in favor of the stranger was 
out of the question. 

Antiquity, however, is not without its humane culture. The recon- 
ciling feature in that immense picture of indifference and thoughtless- 
ness is found in Buddhism. We have the reliable report of a genuine 
hospital founded by a king in Ceylon, in the fifth century b. c. One 
of his successors in the second century b. c. is credited with eighteen 
hospitals under regular medical superintendence. In the East Indies 
hospitals are mentioned in the third century. Nor have other civiliza- 
tions been slow in outgrowing the humane exertions of Hellas, Rome, 
and Palestine, for Prescott tells us that there were hospitals in Mexico 
before the Christian Spaniards introduced the blessings of torture, in- 
quisition, and extermination. And when finally the Christians, in the 
second century after Christ, bethought themselves of the poor and sick 
and established hospitals, the largest and most effective ones were 
founded in Asia Minor and Persia, where Buddhism had prepared both 
means and public opinion — Buddhism, under whose beneficent rules 
aiding the poor and nursing the sick were two of the religious du- 
ties of kings and princes. Nor has Christianity the claim of having 
the first large hospitals. The Arabs had many good and large hos- 
pitals about 1200. Cordova, in Spain, sustained fifty within its own 
walls. 

The first information in regard to Christian hospitals dates back to 
the second century ; other reports go back as far as the fourth, and a 
few others to the sixth century. In most cases the establishments were 
not exactly hospitals, but stopping-places and dormitories for pilgrims 
on their way to Rome. To what extent such institutions were necessities 
is best proved by the order of the so-called "Bridge-makers " {Hospi* 
tcUiers Pontifes)^ whose original vocation it was to protect pilgrims 
from the robberies and rapacity of the ferry-men on the large rivers. 
They existed a long time, became rich and degenerated, and were 
finally dissolved in 1672 by Louis XIV. 

The hierarchic character of the institutions calculated to benefit 
the poor remained intact until the period of the Crusade wars. At 
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that time Italian and German merchants initiated the great combina- 
tions of the seyeral orders of Hospital Brothers. 

Their efforts were not isolated or altogether premature. For there 
existed a humanistic movement among the better classes of the Occi- 
dent, on a Christian basis it is true, but spontaneous. Particularly in 
the cities, societies were formed for the purpose of nursing the sick 
and aiding the forlorn. Guy, of Montpellier, France, established a 
hospital in that city, of larger size^ while up to that time all the insti- 
tutions of a similar character were small and unavailing, and located 
outside the walls. The new hospital in Montpellier, and seven more 
French houses, and two under the same direction in Home, are first 
mentioned in a bull of Pope Innocent III, in the year 1198. The 
secular character of the institutions was at that time fully recognized. 
In connecting four clergymen with them he commanded that they 
were to attend to spiritual duties only (" sine contradictione et murmu' 
rctiione "), and not to interfere with the office of the superiors. In 
1204 the same pope recognized the newly established Hospital of the 
Holy Ghost, on the old Tiber bridge, in Home. With the peculiar 
mixture of ferocity and mildness so common to the mediaeval age, the 
same man who humiliated emperors, dethroned kings, and persecuted 
the French heretics with fire and sword to extermination, looked for 
the helpless and sick in the streets and saved illegitimate babies from 
their watery graves. Guy de Montpellier's creation, the Order of the 
Holy Ghost, did not remain long in its original condition. Pope 
Gregory X (1271-76) subjected all the houses belonging to the order 
to the one located in Rome, the first step in the attempt at depriv- 
ing the order and its hospitals of their secular supervision. It was 
finally disposed of by the bull of Pope Sixtus IV, of the 21st of 
March, 1477. Meanwhile and afterward the order spread over all 
Europe. With its increasing wealth and power it degenerated in the 
seventeenth century. Though clerical by name, it was the most secu- 
lar of all the institutions of dissipation. Grand-master and officers 
lived on the fat of the land and their immense income. In vain Louis 
XIV attempted to abolish it. The only change French royalty could 
work was its transmutation into a royal order. In some of the prov- 
inces laymen had succeeded, however, in controlling the management. 
Thus it was in many parts of Germany, where, between 1400 and 
1600, several of the institutions belonging to the order were secular- 
ized. In Italy, however, the Order of the Holy Ghost remained exclu- 
sively clericaL As late as in the beginning of the eighteenth century 
it had great possessions in Europe and the West Indies. 

The Order of St. Elizabeth was founded in 1225 by Elizabeth, 
daughter of Andrew II of Hungary, and wife of Landgrave Ludwig of 
Thuringia. Women need not complain that domestic virtues do not 
warm more than their own home, and do not immortally challenge the 
admiration of posterity. Her name will never die, when many a great 
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warrior's memory will be buried out of sight. She founded two hos- 
pitals in Eisenach, and another in Marburg, into which the twenty-two- 
years-old widow retired. The rule was to nurse the female sick only. 
But when Francis-Joseph and Windischgr&tz (par nobik Jrairum) 
let loose their Croats over unhappy Vienna, in our own times in 1848, 
the Sisters of St. Elizabeth were in the front ranks bringing aid and 
comfort. 

In 1171 the orders of St. Protais and St. Grervais were founded in 
France. About the same time, the houses in Roncesvalles and Burgos. 
In 1409 Jos6 Gilaberto established an order in Valencia for the spe- 
cial purpose of nursing the lunatic. 

Those I hare mentioned, with seyeral others, were orders founded 
by the Church, or whose supervision soon became clerical Those 
which, though all of them were anxious to submit to the Church, for 
spiritual reasons, succeeded in retaining their autonomy, must be cred- 
ited with more real success in accomplishing their ends. Among the 
first we have any information of is the order of St. Catherine. Its 
members nursed poor and strange women and girls three days, and 
buried those who died in prisons or in the streets. In those good old 
times to which many dissatisfied hearts of to-day look back with long- 
ing eyes, those good olden times with their innocence, simplicity, and 
piety, this dying in the street was of common occurrence, and the Sis- 
ters of St. Catherine had plenty of work. We have not only accu- 
mulated seven more centuries, but gained more safety, more comfort^ 
and more confidence in the future of mankind. 

In the Hotel-Dieu, the immense Paris hospital, thirty-eight men 
and thirty-eight women served as nurses. The places were, in later 
centuries, filled by Sisters of Mercy. 

The Brothers of Mercy were founded in 1534 by Juan di Dios 
(John of God) in Granada. They were laymen, entered the order at 
between eighteen and thirty-one years of age, and nursed the sick of 
every faith and creed. Within a hundred years they possessed 18 
hospitals, and there was a time when in Spain and the West Indies 
they had 138 hospitals, with 4,140 beds, and 47,000 sick annually, and 
in the rest of Europe 155 hospitals, 7,210 beds, and 150,000 sick. 
Twenty-five years ago they had in Austria alone 29 hospitals, with 
20,000 patients. 

Of similar character were the Obregons, founded about 1600, with 
their complicated duties of nursing the sick, praying, and repenting. 
This multitude of duties must have crippled their efficiency ; they can 
not compare with the Brothers of Mercy. 

The " Bons Fils " (Good Boys) were founded in Flanders in 1615. 
They were tradesmen, with the duties of nursing the sick, mainly the 
alienated in their homes, and giving elementary instruction. 

The Confratemita della Perseveranza was established in Rome, in 
1663, for the purpose of caring for the strangers in the taverns. 
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The Order of the Sisters of Mercy was founded in 1617 by Vin- 
cent de Paul, a preacher. In a sermon he placed before his congre- 
gation the case of a poor and sick family, urging their co-operation 
and sympathy. Enthusiasm and much zeal were roused, and a noble 
and gifted woman, Louise de Marillac, the wife of Legras, the secre- 
tary of Mary of Medicis, enlisted herself at once in the service of that 
family and of many equally indigent. She and her friends worked 
both in priyate residences and in hospitals, and were soon recognized 
as an order. As early as 1636 a house was founded for the care and 
education of children and women, a foundling hospital was established, 
and a home for the alienated in 1645. Her order owned, after a single 
century, 290 stations, and had 1,500 members, who entered between 
the ages of eighteen and twenty-four, bound themselves for life to the 
order and the Church, and worked in hospitals and private residences, 
in the interest of both women and men, in rescuing fallen girls and 
educating the young. In Home, mainly in this century, they assisted 
those taken with infectious and acute diseases who could not be ad- 
mitted to the public hospitals, and everywhere they attended the 
chronic cases of sickness of all denominations. Their foothold in Ger- 
many dates from this century only. Their greatest adversity was the 
all-purifying thunder-storm, the French Revolution. Many emigrated 
to England, but during the Napoleonic wars their services were so 
much appreciated as to procure for Sister Martha the cross of the 
Legion of Honor. 

All of the orders mentioned were composed of Catholics. Kot 
one of them but was intimately associated with the Church. In this 
connection it ought not to be forgotten that all the culture and knowl- 
edge of the mediaeval period was confined within the limits of the 
Church. Within its fold the whole progress of mankind, slow though 
it was, toward humanistic evolution, was developed. Thus the efforts 
of the Catholic Church in favor of the poor and sick must be duly 
appreciated, the more so, as the so-called "Reformation " party exhibits 
nothing but blank leaves in the history of ethical and humane develop- 
ment. The revolutionary movement prepared by powerful minds for 
centuries, and finally carried out by Luther, did not result in any good 
to the sick and poor for a long time. Indeed, the success of the Refor- 
mation was in part due to the greed of German princes, who gained a 
rich harvest by appropriating monasteries, hospitals, and all other 
possessions of the Catholic Church. Thus the Lutheran Church, or 
churches, were left so poor that if they Jiad the will they had not the 
power to make any pecuniary sacrifices in the interest of the poor and 
sick. But even that wiU they had not, could not have. For the first 
axiom in Luther's doctrine was this, that not work performed^ but faith 
ordy^ made the Christian. That doctrine was a long stride backward ; 
it fired the imagination of some bigots, chilled the hearts of most men, 
sustained the egotist, and created dissensions. Kever was there a 
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greater failure. The poetry of the Church gone, its efficiency gone, that 
was the '^ reformation.'' Not until some decades ago did we know of 
Protestant unions established on the plan of their Catholic predecessors. 
But the male orders never tried to imitate the useful example of the 
Catholics. They did not care for the sick or the poor. Their aim was 
and is '^ home-mission.'* They are replete with faith, distribute Bibles, 
and glory in the cony^rsion of that Jew who was baptized, once or 
often, half a dozen years ago, for ready cash. The women, as always, 
have done bett^. Their hospital orders, mainly the DeacoHiesses, haye 
done good work this half -century, both in public institutions and in 
priyate. During the war-times in Germany they and other associations 
established on similar plans did good work, and deserve aU the praise 
bestowed upon them. Their recognition was complete. Princesses 
joined hands with them — ^the Archduchess of Baden, Princess Alice of 
Darmstadt, the Empress Augusta. And not only in military hospitals 
did they earn deserved praise. Some general hospitals, such as the 
Augusta Hospital in Berlin, derive great benefit from their incessant 
and intelligent labors. I do not mean to stint praise, and therefore 
make this statement of their work, which has been performed under 
apparently great difficulties. These difficulties are the very rules, for 
instance, of the Deaconesses of Kaiserwerth, from which I quote for 
your edification the following introductory paragraph : 

" The Christian women who wish to undertake the office of a nursing 
sister, as deaconess for the sick and poor, must possess a somewhat ad- 
vanced Christian knowledge. Mere church-membership, mere attend- 
ance on Christian assemblies, and reading of Christian works of edifi- 
cation, are not enough. The love of reading the word of God, and a 
diligent use of the same for a long time past, must exist, as well as a 
knowledge of the more important histories of the Old and New Testa- 
ments. There must also be a knowledge of the sinful heart from their 
own personal experience, as well as experience of the grace of Christ, 
in order that they may have learned to despair of themselves, and in 
their weakness to trust only to the strength of Christ. A Christian 
walk of life must for a long time have adorned such Christian women," 
and so on, and so on. You will admit that in the face of so much 
hyper-religious sentiment an active, unselfish, modem woman must 
feel bewildered. 

After all I have said, it is evident that the cause of humanity was 
originally not hampered by the efforts of the Catholic Church. On 
the contrary, many centuries ago it was the only safe deposit, inas- 
much as the Arabs lost their importance in humanistic evolution from 
the fourteenth eentury, for the gradual development of human feel- 
ing. But that human feeling was not fostered and protected because 
it was human ; the Church had but one purpose, the aggrandizement 
of the Church. The latter has a meaning in the case of the Catholic 
Church, which is at least a union, and has a uniform stsmdard, which 
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Protestantism neyer had and never can hare. The latter has, in its 
imitation of the ways and words of the mediseval rules of Catholic 
orders, proved one truth, and I emphasize that because here is the 
great difference between church nursing and modem nursing. " Cleri- 
cal care of the sick is destined, imder the rules, to serve the Church, 
whatever that may mean, while serving the sick ; the main duties and 
aims in view are ecclesiastical, and not humane, and, instead of a nurse 
solely given to the performance of her duties, you deal with ecclesi- 
astical officers " ( Virchow), And the necessity is clear, that what- 
ever organization is deemed advisable in the interest of the sick, that 
organization ought to be in our times t^/iecclesiastical and imseotarian. 
I have alluded to the fact that whatever medical knowledge existed in 
the masses centuries ago did so through the medium of the clergy. That 
knowledge was but trifling, for the ancient medicine of the Greeks and 
the more recent labors of the Arabs were sealed books at that time. 
But, then, the clergyman was the doctor. Instead of being so at pres- 
ent, we are daily met with the fact that the exact tendency of modern 
medicine is an unknown territory to the clergy, and that among them 
the upholders pf all sorts of doubtful practices find their most sincere 
supporters. Medicine is to them a matter of faith, not science. It is 
not necessary to refer to that Brooklyn impostor whose criminal car^r 
has been detailed but lately in the secular press. For no church and 
no denomination must be held responsible for his methods of fleecing 
the ignorant and credulous. But the instances where actual clergy- 
men assimie responsibilities beyond their clerical powers and duties 
are also very numerous, and the protection by the Church of a regular 
monk in a Jersey monastery, who, in the church of his own institu- 
tion, plies his nefarious trade of laying on hands, and exorcising the 
devils of disease for cash, these ten years, proves to what extent faith 
can be abused and the essence of religion distorted. We still live in 
a time when mediaeval ignorance and modem enlightenment appear to 
find resting-places side by side. That the latter is getting the upper 
hand, after all, this sketch will prove, I hope, for even the mediaeval 
organizations in the interest of the poor and sick, which I was anxious 
to estimate at their full value, have finally failed ignominiously. Al- 
most every large society of the kind would degenerate in the end. 
The uniform report concerning most of them, mainly the male orders, is 
this, that with increasing power and wealth the original unselfishness 
of the founder disappeared, the actual work was left to low servants, 
the wealth of the community was accumulated in the Church. Thus 
it was that every great calamity sweeping over the lands was a source 
of riches to the Church. Never was divine blessing more visible 
in the Church than when half the population of Europe succumbed 
under the destruction of the ^^black-death." Never was more busi- 
ness shrewdness developed by "fathers" and "brothers" than when 
a patient, sick with leprosy — ^much less contagious than was made 
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out by those who had an interest in exaggerating its dangers — had 
to give up half his property before being permitted to bury him- 
self for Me in the out-of-town places provided by the Church. The 
omnivorous taste and good digestion of the Church have become pro- 
verbial 

The majority of the clerical associations having failed, the seven- 
teenth and still more the eighteenth centuries were far behind former 
periods in regard to systematic nursing. It has taken a long time be- 
tween the church institutions, which no longer came up to the inten- 
tions of their founders, and the spontaneous efforts of free men and 
women who felt the necessity of appropriate efforts on a different 
basis. The history of this slow evolution is very interesting ; it is the 
co-ordinate of the history of a healthy and wholesome individualism 
in general, after long indifference and chaos. 

Schools for training nurses were established in Germany fifty years 
ago ; in Berlin by Dieffenbach, Kluge, and Gtedike, and in Gottin- 
gen by Ruhstaat. Books to serve the purpose of instructing nurses and 
the public in general have been written by numerous men and women, 
some of them, particularly in our days, by celebrities. Gedike him- 
self published a work, fifty years ago, which is a very readable one 
even now. Passing by Nightingale, who has proved how to become 
immortal without enjoying high office, or playing on cannon, or tyr- 
annizing nations, or being borne on a throne, let me allade to but 
a few illustrious names : Nothnagel, who wrote on the nursing of 
those sick with nerve-diseases ; Billroth, who published a book on 
nursing in general ; Esmarch, who taught the first aid in emergencies ; 
and the greatest of the many great men of the century, Virchow, with 
his many contributions to the literature of the subject, and mainly, in 
1869, with a lecture " On the Instruction of Women in caring for the 
Sick outside the existing Ecclesiastical Organizations." 

This instruction of women in caring for the sick, and the relation of 
women to nursing as a profession, can be considered from two distinct 
points of view : first, in its influence upon them ; second, in its effects 
upon the public. 

The first consideration is a very important one. The opposition to 
women stepping out of their sphere, which was meant to be cooking and 
washing, knitting and darning, begging alms and taking a daily whip- 
ping, also getting married and raising a family, has been overcome by 
common sense and habit. Common sense ceased to understand why or 
how every woman could or should cook and wash, knit and dam, beg 
alms, or get whipped or married. And habits are formed and reformed 
with such rapidity that opposition becomes changed into favor in a few 
years. It is but little more than a dozen years since women physicians 
were recognized by the profession ; not over half a dozen years since 
you heard of women lawyers. The female part, and, for that matter, 
the male part of my audience also, are sorry they heard so much of a 
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woman lawyer in a Western town. At all eyents, the opposition to the 
attempt at widening woman's sphere, or spheres, has ceased, and the 
recognition of the principles of equal rights, no matter for what color 
or sex, or previous servitude, is all but universal. 

You will not care to go into the question now, whether law or 
medicine will ever be resorted to by women to any great extent. The 
entire liberty given them has proved already, will prove more in fu- 
ture, that neither law nor medicine is an appropriate vocation for any 
but an exceptional class of women, and that the opposition to women 
practitioners of law and medicine will come less from the professions 
than from the public. For the public will never kdmit that a person 
in the practice of a profession should not give his or her entire atten- 
tion and strength to it, and the women of the country will never admit 
that the superintendence of a home and the proper raising of a family 
are not sufficient employments of all the time and all the powers of 
the most gifted woman. The amateurs are losing ground. Thus it is 
that the professions will never be overrun, and the fear of undue 
competition has long died out, even among the most chicken-hearted 
braves of the professions. But the question is not how many women 
will avail themselves of the opportunities granted, but whether they 
shall have those opportunities, and whether these shall be given the 
women of all walks of life, of all standards of intellect. And the 
question has generally been answered affirmatively, to such an extent 
that it is considered self -understood that, while the mediaeval ages at- 
tempted to help them as much as possible, modem times prefer to give 
them the power to help themselves. In regard to nursing, attention 
was called early to the unmarried and poor among the women. The 
statistics of Berlin, of the year 1872, proved that every third woman 
had to provide for herself. It was remarked with surprise that, of 
407 such helpless and breadless creatures, but a single one went into 
nursing as a business. In other Continental cities it was still worse. 
In Vienna the shif tlessness of women was still greater ; misery and 
poverty reigned supreme, as must be expected when you learn that a 
woman who took the making of her own clothing, even with the aid 
of a professional seamstress, into her own hands was punishable under 
the law. 

The proportion of but one nurse to 407 women, who had to work for 
a living, is remarkable, it is true. For are not nursing, and caring, and 
attending implanted in woman's nature ? What is the reason that 
so few went into nursing as a business, if not a vocation ? Probably, 
because the women felt, or the public made them feel, that without 
careful preparation no nurse, or soi-disant nurse, can be efficient. 
We have still the remnants, I fear numerous ones, of that self-made 
class of nurses among us. In my own recollection of far-away years 
I remember a great many, and a great many, I was told but lately, 
remember me also, perhaps too well. Some of you may have seen 
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them — in other people's houses — ^wrinkled premattirely, thinned ont 
by temper, contrary by nature, or for the most part fattened in the 
course of their (to them) useful career, complacent, and drowsy while 
everything was going well, incompetent and snappish when danger 
required work and sufficiency, always ready to have their regular 
meals served upnstairs by the help of the house, who breathed freely 
when they finally left, and always willing to spend their time between 
rocking a baby, speaking of their long experience, sleeping ten hours, 
talking gossip all day long, and drinking eleven cups of coffee in the 
twenty-four hours. This is hardly an exaggeration, for the number 
of women who took up nursing as a business, driven to it by some 
natural disposition, gifted with some intellect, modest and willing to 
profit by superior knowledge and experience, interested in the welfare 
of their patients, and never stunted in their human feelings by the 
force of habit, was rather small. But I am glad to say I knew such, 
too. I gladly shook their hands when I happened to meet them on a 
common errand, gladly recognizing the diploma they carried in their 
brains and hearts. But these exceptions proved the rule, and the rule 
conveyed no blessing. It was, it is, a sad fact that nursing all over 
the world grew worse in just the same time when medical science grew 
more exact and medical practice more effective. 

Relief in this city came none too soon. The president has detailed 
to you the history of the training-schools of New York. Since their 
time the practice in hospitals and in private dwellings has changed 
wonderfully. After thirty years' work in the city, after twenty-five 
years' constant labor in public institutions, I ought to know the dif- 
ference. And I do know and publicly proclaim that the results of the 
best of physicians have vastly improved since their cases have been in 
the hands of trained nurses. This is so in private dwellings ; it is the 
same in hospitals. In the hospitals the difference can be measured on a 
large scale. In them the trained nurse has worked a vast improvement. 

Every large hospital ought to perform a double duty. It must 
give the poor patient, and many rich also, the best possible chance of 
recovery from sickness. It can afford to accomplish that, because of 
its pecuniary and intellectual means. Though a hospital be poor, 
there ought to be, there generally are, means enough to fill all the ne- 
cessities required. And the intellectual means are expected, are sup- 
posed to be, above the average of the general practitioner. There are 
a great many reasons why that should be so, why hospital places 
should be open for the competition of the best material among the med- 
ical profession, recognized to he the best by the medical profession 
itself^ and why family and personal influence should not fill places 
which are better not filled at all than with indifferent or bad materiaL 
A hospital must also grant the best possible nursing — attached, wake- 
ful, careful. All this is due to the single patients. 

A good deal more, however, is due to the public at large. A hos- 
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pital looHng for the interest of the single patient only might just as 
well be a priyate institution, a maison de santi for the benefit of a 
landlord. The benefit dmved from hospital treatment by a sick per- 
son is not all the satisfaction due to a public who pay four himdred 
dollars a year for every bed. Nor are the public paid sufficiently for 
their sacrifices by the accumulated experiences of a few physicians, who 
enjoy the large field of observation and the opportunity of utilizing it 
for the benefit of private patients. Every hospital which neglects to 
increase the stock of medical knowledge, and to give an opportunity 
of learning the theory and practice of nursing and caring for the sick, 
performs its duties but half, and serves the public but incompletely. 
Every large hospital must be, and will be, a clinical school, and a 
school for nurses. It will be acknowledged that as the presence of a 
nurse in a sick-ward, who is sent there to learn, is considered unobjec- 
tionable, the presence of a few physicians observing a case, which can 
not be injured by their so doing, is not only not injurious, but ought 
to be demanded by the public, who have a right to expect a physician 
in their own families who has seen and knows and understands what 
he is called in to treat. I do not see why hospital patients only should 
have the best money and service can afford, and why the public at large 
should have to fall back in many cases on untried skill. Thus the people 
have a right to demand that every large hospital should have a clinical 
school, and a training-school for nurses. The public, who are willing 
to pay for it, may also demand that the expenses of the same, particu- 
larly the nurses' school, should be borne by the hospital. This de- 
mand, if considered theoretic^ only, must stand as long as a hospital 
is, or claims to be, a public institution. When the board of directors 
of any institution will recognize that they are not the administrators 
of the dollars of a small concern, but the benefactors of the public at 
large, they will also appreciate not only that a few disinterested ladies 
will open their pocket-books, and collect voluntary contributions, but 
that a generous public will pay more willingly and more largely. 

The demand that a large hospital should be a clinical school and a 
school for nurses, and that the expense should or might be borne by 
the institution, is not valid in the case of city or commonwealth hos- 
pitals only. Most of the hospitals of the coimtry are originally pri- 
vate institutions. They obtain the character of being public affairs 
when an always increasing number of men and women become inter- 
ested in and contributors to them. An institution with one or two 
thousand paying members represents ten or twenty thousand families 
— ^in fact, represents a city. And what it represents, of that it assumes 
the rights and duties. And the main duty the public at large will 
soon know how to enforce from the directors of every large hospital 
is, to administer the public domain to the greatest possible advantage 
for the greatest possible number. The selfishness of an individual 
adversary, the animosity of evil-spirited persons will never weigh, 
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ought never to weigh, against the public good ; the latter only is the 
object of those who are placed in trust of money, institutions, and the 
public welfare, because of their actual or supposed public spirited- 
ness and superior intellect. 

Is it necessary to detail the adyantages of the services of a trained 
nurse over those of an untrained one ? The latter class, as a rule, 
brings to their work no previous education, no theoretical schooling, no 
technical experience. They come mostly from inferior walks of life, 
with less intellectual power, and less moral force. Only those who 
come from better stock, and raise themselves to higher ambitions, 
will spend money, and two years of their lives, for the purpose of 
learning both theoretically and practically the art of relieving the 
sick, aiding their comfort, taking responsibilities which sometimes are 
as difficult as they are life-saving, and obeying orders with intelli- 
gence and understanding. That such persons are valuable additions 
to our hygienic requirements and sanitary progress everybody can 
conceive. That without them many a case would not recover, in spite 
of the most competent medical skill, all of you may have experi- 
enced. I, for one, know from personal experience that many a case 
can be, has been saved, first by the medical orders ; secondly, and 
often mostly, by the execution of orders, such an execution as is ren- 
dered possible by combined knowledge and skill only. If I say that 
we practitioners have commenced to feel safe in regard to many of 
our cases only since we could rely on the co-operation of a trained 
nurse, I express but a common observation. I trust that there are 
households within hearing which know how to appreciate the services 
rendered them by a trained nurse. 

So much only in regard to individual cases. But the service to the 
public at large hitherto rendered, and constantly increasing, is of a dif- 
ferent and still more important nature. Who is nowadays the teacher 
of the public at large in sanitary matters, in hygienic rules ? The 
knowledge of the Church, when it nursed, was faith, and, let us add, in 
its best times, love. The knowledge of uneducated women was, and is, 
ignorance driven to actual or alleged work by starvation. The knowledge 
of a trained nurse is the result of a two years' study under competent 
teachers, and a constant practice. Who in the conmiunity is her su- 
perior in the knowledge of the facts mostly necessary for the health 
and life of your children, and dear ones in general ? The clergyman 
is no longer the teacher of the mysteries of life and common sense. 
The schoolmaster or schoolmistress knows about the classics, geogra- 
phy, and arithmetic, but no normal school ever taught them the ele- 
ments of applied physiology. The educated member of any profes- 
sion except the medical has not the slightest idea of the necessities of 
the body, the action of food, the effect of clothing, and the hundred 
facts required by different ages, conditions, and states of health. With 
the exception of the physician, whose advice is frequently sought only 
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to repair the effects of ignorance, the only teacher the public hare, and 
will Lave, is tJie trained nurse. Ten or twenty families may enjoy her 
presence annually, ten or twenty mothers will learn simple and impor- 
tant truths, knowledge will increase, and prevention of disease will 
become a possibility. Enjoyable and useful as the service of a trained 
nurse is in an individual case of sickness, her services to the commu- 
nity are very much greater, by virtue of her theoretical and practical 
teaching. May I tell you what a good trained nurse may teach, and 
can teach ? How to recognize a fever, how to compare the local tem- 
peratures of the several parts of the body, and how to equalize them ; 
she knows that ever so many feeble children might have been saved, 
if but the feet and legs had not been allowed to get cold ; how to 
bathe, when, and when to stop ; how to regulate the position of the 
head — ^I remember quite well the case of inflammatory delirium which 
would always be relieved by propping up the head — ^how to treat in- 
telligently an attack of fainting; how to render cow's milk digestible 
by repeated boiling, or lime-water, or table-salt, or farinaceous admix- 
tures ; how to feed in case of diarrhoea ; how to refuse food in case of 
vomiting ; how to apply and when to remove cold to the head ; how 
to ventilate a room without draught ; and a thousand other things. 
She will also use her knowledge and influence in weaning the public 
of nostrums, concerning which hardly anything is known except what 
yon have to j)ay for the promises of the label. She will break the 
public of the indiscriminate use of quinia, with its dangers possibly 
for life ; cure you of the tendency of making the diagnosis of malaria 
the scapegoat of every unflnished or impossible diagnosis ; she will 
teach you that the frequent and reckless domestic use of chlorate of 
potassium leads to miany a case of ailment, to chronic poisoning, possi- 
bly in the shape of Bright's disease or to acute poisoning with unavoid- 
able death. These are but very few of the things she can do, and but 
a little of the knowledge she can not but distribute. With the aid of 
the class of women who frequent our training-schools, the public at 
large must and will gain, in a short time. Let the number of the 
schools increase, and increase the number of pupils, and every one of 
them will be a teacher and an apostle of sound information on sanitary 
and hygienic subjects. And let nobody leave this place to-night with- 
out intetding to aid an institution as helpful as this. 

Will the pupils come? Certainly they wilL There is an increas- 
ing demand for their services. Many times had I to wait a day or two 
before any of the schools could accommodate me. There* is no fear 
that there ever will be too many good nurses. There is fear, either, that 
many persons of inferior intelligerice and morals will present themselves 
f oJr or obtain admission to a school. By attending the suffering, it is 
ttue, many a crude or brutal nature is ennobled ; but I should not ad- 
vise td run the risk of admitting that class at the expense of the sick, 
or of a rising and beneflcent profession. The occasional specimens of 
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cold-hearted and arrogant persons one is apt to meet, even among 
trained nurses, mast discourage the admission of any but the very best. 
These wiU apply. The calling is an honorable one, it promises a com- 
petence, it corresponds with the innermost nature of woman. It is not 
true that the Church alone could raise the enthusiasm for hard work, the 
performance of arduous duties, and self-sacrifice. One of the first nurses 
I had in my division in Belleyue Hospital, many years ago, was an ac- 
complished girl, the daughter of a rich man in the far West. After a 
year and a half it took all the influence and begging of her family to 
take her away from us and her hard work among the poorest of the poor. 
The large number of ladies, wealthy and accomplished, who work as- 
siduously and regularly under Felix Adler, and in other places, under 
our very eyes, prove that the very best class of society can be prevailed 
upon to do the hardest and most beneficent kind of work. And the fact 
that the Hite of the women of the city are willing and anxious to imder- 
take the arduous task of founding and supporting training-schools, in 
the face of all sorts of difficulties, proves also that the work is in ac- 
cordance with the requirements of both woman's nature and humanity. 
There will be many trained nurses who will work for humanity's sake, 
as centuries ago they claimed to serve for God's sake. Many a woman 
who would have buried herself in a monastery centuries ago, driven 
from the face of the living earth by misunderstood and unsatisfied long- 
ing, I believe, would nowadays become a nurse, knowing and enthu- 
siastic. 

Ladies of the graduating class : The remarks I was expected to 
make have extended into a lecture. Tou have been used to lectures, 
however ; if you had not enjoyed them, and profited by them, you 
would not be here to-night, the most honored and most conspicuous of 
this assembly. Thus I thought I might be permitted to speak, instead 
of to you, of you, and your chosen calling and its history. From noth- 
ing can any profession derive so much advantage as from the history 
of its development. It is certainly an interesting spectacle to see how 
your profession depended intimately on the changing conditions of 
thought and feeling among mankind. You are happy enough to live 
and work in a time when, while following individual tastes and having 
individual motives, your labors are given to the suffering for no out- 
side reason, no church conmiand, but from the free choice of free 
women in the interest of humanity. I had also to allude to several 
subjects which may to some appear a little outside the legitimate do- 
main of your ambition and duties. Tou know better. An intelli- 
gent woman will not spend two of her young years in acquiring a 
certain knowledge without enlarging her horizon in general You 
have chosen a profession as noble and as deserving as any there is 
in existence. You will be the interpreters and right hands of the 
physician, and the connecting link between the physician and not 
only the single patient, but also the public at large. My opinion 
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of the services you can render is higb, but I trust not exaggerated. 
When your numbers shall increase, and the character of those who are 
admitted remain of the same standard, your importance will grow. 
In your hands will, to a great extent, lie the opportunity for removing 
prejudices, spreading knowledge, healing and preventing disease. 
Even those of you who will not always consent to serve in other 
people's homes, will, by example and by teaching, remain in close 
alliance and co-operation with such as intend to remain in the ranks 
forever. As you now mean to leave us, endowed with the certifi- 
cate of the required accomplishments, I can only add, while offering 
my best wishes for your future, that I trust you will never forget the 
place which gave you so ample opportunities for perfecting yourselves. 
You will never forget the gentlemen who taught you, nor that accom- 
plished young woman who impressed all of you with the fact that the 
charms of womanhood will not suffer from hard work, from a classical 
education, and thorough medical or other knowledge. Do not forget, 
also, at the beginning of your independent career, the ladies to whose 
care and sacrifices and labors you owe the existence of the school 
which sends you forth as its first graduates, nor the great charitable 
institution wldch, after having given yon your practical training, hon* 
ors you to-night by the presence of many of its officers, and designates 
its president to deliver to you your diplomas. 



CLOTHING AND THE ATMOSPHERE. 
Bt m. r. badau. 

CLOTHING is a kind of armor to help us in the battle against 
the elements, the importance of which increases with the rigor of 
the climate which man inhabits. The house may be regarded as an 
amplified clothing, to be used less constantly, but as more enduring 
than other clothing, and capable besides of furnishing a full shelter. 
Both clothing and the house have been invented to protect us ; but a 
very common error, which has given rise to many mistakes, has been to 
regard the house and the clothing as designed essentially to isolate us 
from the external air. The truth is, that they are simply regulators of 
our indispensable and constant relations with the ambient atmosphere. 
These relations can not well be comprehended unless we take account 
of the complex phenomena by which the temperature of the body is 
kept up in the midst of the most diverse influences. We know that 
animal heat is produced by chemical changes that are accomplished 
in the tissues, and principally, but not exclusively, by the combustion 
of the food which is assimilated and brought into the circulation, 
where the inspired oxygen transforms it into alcohol and carbonic 
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acicL This oombustioii raises the temperature o£ the blood, and the 
wann Uqiiid, vhich penetrates eyerywh^re, warms the organism akiiost 
in the same way that a house is heated by hot-water pipes. The ao- 
tivity of req>iratioii and the oonsnmption of ozyg^i are diminisbed 
daring sleep, but increased in taking ^zeroise, wl^n a part of the heat 
produced is transformed into mechanical work ; but> ^m birth to 
death, man continues, without ever wholly resting, to draw the breath 
that keeps up the fire of life. 

Notwithstanding this incessant produetion of heat, which may be 
ina*eased or diminished, aeec^ding to circumstances, by as much as 
fifty per cent, the temperature of the body continues almost invariable. 
In health it is always about 98^, and seldcna varies as much as .2^ ; 
and yet we know that in some regions of the globe the monthly 
means of external t^nperature present variations rising to more than : 
115^, with mudi wider divergences in extreme cases. In parts of. 
Siberia the extremes range from 70® or 80° below, zero to 80° ot 90** . 
above ; temperatures of from 120® to 130° have been remarked in hot 
regions in Australia and .Asia ; and men have be^n able to support . 
mviok higher temperatures than these for a short time — Blagden 
259® for seven minutes, and a certain Martinea, by wn^ping his head 
in cloth, 388° for a quarter of an hour. Under such excessive heatSi . 
the temperature of the bipod may rise a few degrees higher than its 
ordinary extreme ; but such cases are abnormaL 

Constancy of bodily temperature is an indispensable condition of 
health to warm-blooded animals. By what means does Nature sup- 
ply deficiencies of internal heat and eliminate an injurious excess, 
and, in either case, restore the organs to the temperature which is most 
agreeable to the regular performance of the functions of life? The 
means are various. When food becomes msufficient, calorification is 
effected at the expense of tiie tissues of the animal, ^and : it grows 
lean« When heat is produced in excess, the organism rids it§^ . of it 
speedily by several outlets. The body may be co<xled by radiation, 
by evaporation, <^ by conduotiim or convection. It is estin^ted that 
radiation ^generally carriefs off lialf, and the other two w^ys a quarter 
eadi, of the surplus heat. Th^se ratios ,are, however, far from being 
conotwt ; they vary with external drcumstances. . Evaporation is the, 
valve tha^ re^tdates the loss of heat, by completing, at a given point, 
the action of .condficti^m and radiation. 

The Jntensity of radiatioii, by which heat i^ dissipated from the 
body around, is i^oportional to the difference between the normal • 
temperature of the body and that of the surrounding medium, and 
increases in the neighborhopd of a yery cold body. We may in this 
way explM^ the chilly sensation we feel and whidi persists in a room 
that luiSiUOt been used for a long time, after thefire has been kindled, 
and even after the air in , the room has become quite w^ann; while^ 
after the^rpom has been well warmed up^ we may feel quite comfort-. 



Digitized by 



Google 



CLOTHma AMD TSE ATiiOSPBERE. 789 

able in it, even with the air at a lower tem{)eratiire than that in which 
we were previoudy chilly. In the formw caae the walls and the fur- 
niture were still cold and abstracted so much caloric ais to proToke 
radiation from the body. The loss of heat becomes less and the sensa- 
tion of cold disappears as soon as the objects around have become 
.tolerably warm. Hiis also explains why it is dangerous in winter to 
stay long near a wall or a window where one side of the body is ez- 
rposed to be cooled by excessive radiation. 

For a similar reason we feel too hot in a room full of people, even 
when the air is only moderately warm. The presence of a considerable 
number of persons prevents radiation, and the excess of heat can be 
carried off only by currents of arr, or by a more abxmdant transpira- 
tion. We fan ourselves to expedite the cooling by convection and 
evaporation, by bringing more air in contact with the skin ; and if we 
leave the room when we tire nearly smothered, to go out "to take a 
breath ^' in an empty room, we shall be astonished to find by the ther- 
mometer that the temperature of the two rooms is nearly the same ^ only 
that radiation is free in the empty one. The agreeable refreshment 
the shadow of the woods gives us is due to the relatively low tempera- 
ture produced in the trees by their faculty of evaporation, and the facil- 
ity it affords for promoting radiation from the skin. The body is also 
cooled by convection, or by giving off its heat to the air that l^tthes it, 
and this loss is more sensible in proportion as the air is cooler and more 
frequently renewed. The atmosphere is always in motion, even when 
apparently most calm ; and thousands of its movements escape our 
senses, because they are not strong enough to impress our organs. 
These ceaseless motions, it must be clear, contribute greatly to the 
cooling of our bodies ; but the effect is most marked in the open air, 
when we are exposed to the action of the winds. In our climate, the 
average velocity of the atmospheric currents is about ten feet a sec- 
ond, or seven miles an hour. Supposing that the extent of the surface 
of the body exposed to the currents is one square metre, there pass 
over a fitan walking out for an hour about eleven thousand cubic metres 
of fresh air. In hot climates we seek the shs^e, not only because the 
air under it is fresher, but also because it has more motion, in conse*- 
quence of the differences in density arising from the unequal heating. 
Notwithstanding all ^e devices that have been contrived for the re* 
duotion of temperatures, it iis evident that civilization is possessed of 
ixK>re varied and efficacious means of contending against the cold than 
of mitigating the effects of the heat. It is for this reason that the 
Skffopean finds it so difficult to acclimate himself under the tropics. 
The Hindoo reduces his internal calorification by eating little ; but he 
is at the same time defective in energy, and has extremely little ca- 
pacity to work. Assiduous labor exacts a large quantity of food, 
while an excess of surplus heat simultaneously results from it ; for the 
organism can convert into mechanical labor only about twenty-five 
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per cent of the increase of heat which it produces under a sustained 
effort. The problem we have to solve is not to seek for a way of 
producing less heat, but to find a means of getting rid of that which 
we do produce. 

Water is a much more effective refrigerant than air, because of its 
much greater conductibility ; at the same temperature, a bath of 
water will refresh one more than a bath of air ; but baths are neces^ 
sarily of limited use. The important matter should be to diminish the 
temperature of the air that comes in contact with the body. 

We have next to consider the effect of evaporation through the 
lungs and the skin. When the thermometer indicates more th&n 98° 
in the shade, the body can no longer be cooled by contact or by radia- 
tion, and only a single way is left by which the surplus heat can be 
dissipated. It can only expend itself in vaporizing the water which 
transpiration carries to the skin and to the mucous membrane of the 
respiratory apparatus. The lungs, as a rule, exhale about half as much 
water as is excreted by the skin. Both together remove about a kilo- 
granmie of water every twenty-four hours, disposing of as much heat 
as would boil five quarts of water ; but the quantity of water and of 
heat removed in this way may be doubled and even tripled when all 
the channels of transpiration are fully opened under the pressure of an 
excess of internal heat. The vapor disengaged by these operations is 
absorbed by the surrounding air with a facility proportioned to the 
dryness of the atmosphere, or to the degree in which it is removed 
from the point of saturation. There is a limit at every degree of tem- 
perature to the proportion of vapor which the air can contain ; and 
the interval between the points of dryness and of saturation increases 
with the temperature. An atmosphere at the same time very moist 
and very hot seems heavy to us because it hinders the evaporation of 
the water that transpiration brings to the surface of the body. This is 
why hot and moist climates are so much more unhealthy than hot and 
dry ones. 

When the internal calorification is increased in consequence of vio- 
lent exercise, the excess of sensible heat is eliminated by a more in- 
tense radiation, by ascending air-currents, and by a more abundant 
transpiration ; it thus happens that after several hours of sustained 
effort we sometimes observe a slight cfooling of the body, an effect 
which is the result of a too rapid using up of disposable materials. 
Hence, to cite the illustrations given of this fact by M. Bouchardat, 
dogs, which have run long at the hunt, and the overworked and ex- 
hausted children in the Belgian coal-mines, returning to the lodge or 
to their home, first of all things, before even satisfying their hunger, 
stretch themselves before the bright fire for warmth. 

Thus the means of refrigeration at the disposal of Nature are quite 
varied ; they complement and replace each other according to circum- 
stances. But it is necessary to avoid the too abrupt changes which 
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TTOuld surprise the system while it is in the process of accommodation. 
** The organization," says Dr. Pettenkof er, " is a prudent and faith- 
ful servant, which will deliver itself and its master from trouble if 
it is given time to set itself right and is protected against rude treat- 
ment." The body, even when exposed stark naked to the air, is not 
'W'holly without defense against heat and cold. It can, up to a certain 
point, itself regulate the expenditure of caloric by the intervention of 
the vaso-motor nerves that go to the capillaries of the skin. Cold pro- 
vokes a shrinking of the little vessels, and, restraining the peripheric 
circulation, diminishes the radiation and the transpiration to such a 
degree as to protect the internal organs for a considerable time. Heat, 
on the other hand, dilates the vessels so that the blood flows to the 
surface and the caloric is in a certain way driven out. Unfortunately, 
this automatic regulator, the play of which is commanded by the 
nerves, is too easily disordered and its springs are too easily relaxed. 
We can doubtless fortify it by exercise^ harden ourselves, and habitu- 
ate the body to support inclement conditions ; and there are peoples 
and persons who have done wonders in this direction ; but the harden- 
ing process works under limitations, and its results are not within 
everybody's reach. The real regulators of the heat of the body are 
clothes. 

The thinnest veil is a vestment in the sense that it moderates the 
loss of heat which radiation causes the naked body to experience. In 
the same way a cloudy sky protects the earth against too great cooling 
in spring nights. In covering ourselves with multiple envelopes of 
which we augment the protecting thickness according to the rigor of 
the seasons, we retard the radiation from the body by causing it to 
pass through a series of stages, or by providing relays. The linen, the 
ordinary dress, and the cloak constitute for us so many artificial epider- 
mises. The heat that leaves the skin goes to warm these superposed 
envelopes ; it passes through them the more slowly in proportion as 
they are poorer conductors ; reaching the surface, it escapes, but 
without making us feel the chills which direct contact with the atmos- 
phere occasions, for our clothes catch the cold for us. The hairs and 
the feathers of animals perform the same function as toward their 
skin, serving to remove the seat of calorific exchange away from the 
body. The protection we owe to our clothes is made more effectual 
by their always being wadded with a stratum of warm air. Each one 
of us thus has his own atmosphere, which goes with him everywhere, 
and is renewed without being cooled. The animal also finds under its 
fur an additional protection in the bed of air that fills the spaces be- 
tween the hairs ; and it is on account of the air they inclose that 
porous substances, furs, and feathers keep warm. 

Experiments to determine the degree of facility with which differ- 
ent substances used for clothing allow heat to escape were made by 
Count Rumford, Senebier, Boeckmann, James Starck, and M. Coulier. 
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The resultfl were mot in all cases consistent with each other, but thej 
indicate that the prop^ty is dependent on the texture <A the substance 
rather than on the kind of material, or — as concerns non-luminous heat 
— its color. 

The most recent experiments are diose of Dr. Ejieger, some revolts 
of which are cited by Dr. Pettenkofer. He observed the rate of 
cooling of a sheet-iron cylinder filled with hot water and covered by 
turns with different cloths. Wrapping it with successive envd(qpes 
of wool, buckskin, silk, cotton, and linen, and observing regularly the 
diminution of temperature in a given time, he found the differences 
insignificant, not exceeding one or two ^r cent. The color of the 
materials did not cause the results to vary any m<»re. It appeajTS, 
dien, that in a dark heat the emissive power and the absorbing power, 
which is correlative with it, vary but little between one kind of doth 
and another. The case is different wh^i we have to do with luminous 
heat, or the solar rays. With envelopes of linen, cotton, flannel, and 
silk, M. Krieger observed that the absorption of solar heat increased 
in the proportions indicated by the numbers 90, 100, 102, and 108. 
The influence of color was much greater : with cotton goods of dif- 
ferent hues he found the numbers to be— white, 100; straw-color, 
102 ; yellow, 140 ; bright green, 155 ; dark green, 168 ; Turkey red, 
165 ; bright blue, 198 ; black, 208. These facts explain why in the 
hot sun a black coat is warmer than a white one, while the difi^enoe 
disappears in the shade. The influence of colors on the absorUng 
powers of surfaces had already been made dear by the researches of 
Leslie and Mellont 

To form an estimate of the part which the conductibility proper 
of the different materials plays in these phenomena, M. Krieger in- 
quired how much the loss of caloric was diminished when the cylinder 
was covered with double layers of the same cloths. The doubling of 
the satin, cotton cloth, and fine linen diminished the loss only by from 
three to six per cent, while doubling the envelopes of buckskin, flau'^ 
nel, and woolen cloth diminished it by ten, twenty, and even thirty 
per cent. It is clear from these experiments that the resistance offered 
by cloths to the passage of heat depends much less on the conducti- 
bility of the fibers that form their substance than on the thickness, the 
volume, and the texture of the tissues. This can also be shown in 
observing the cooling of a cylinder covered with wadding, which is 
forty per cent more rapid when the wadding is strongly compresesd. 
So a dressing-gown lined with wadding and a flannel waistcoi^ are 
warmer when we first put them on than after they have been w<»-n for 
some time. The pac^g which the filaments undergo with use ren- 
ders the cloth more permeable to heat. Although doubling the en- 
velope has little influence when both layers are stretched tight over 
the cylinder, it is not the same when a slight space is left between 
them ; then the cooling is retarded thirty or thirty-five per cent by 
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the interposed stratum of air. Henee, we should expect in many 
cases to find a loose garment warmer tlian a tight one ; and we know 
that plose-fitting gloves or shoes afford but a poor protection against 
the cold. This reasoning, however, supposes that the protecting layer 
of air is motionless ; but more frequently an ample and flowing gar- 
ment favors the circulation of air, and therefore seems to us to be 
cooler, and is for that reascm preferred in summer and in hot climates. 
We are now brought to the important fact that the most serious 
obstacle to the propagation of heat in any body is the discimtinuity 
of its elements. This is because heat is a mode of motion, and every 
derangement of molecular continuity impedes the transmission of 
vibrations. This principle is more or less unwittingly put to profit- 
able use in the manufacture of clothing. We obtain very warm 
clothes from light, loose, and porous tissues, having a capacity to re- 
tain in the spaces between their fibers a large volume of air. I said, 
retain ; I might more properly have said, let pass ; i(X the air which 
our clothes inclose is not motionless, but circulates and undergoes 
constant renewal in filtering through the envelopes which we mis- 
takenly believe are intended to isolate us from the surrounding medi- 
um. It is, in fact, an essential condition of a good garment that it 
shall not interpose an obstacle to ventilation. The warmest clothes 
let the air pass more readily than those which are considered cool. 
Dr. Pettenkofer demonstrated this fact by measuring the volumes 
of air which under the same pressure and in the same time passed 
through a series of tubes stopped by pieces of different kinds of doth. 
The numbers representing the volumes were for the different goods : 
flannel, 100; linen, 58; silk, 40; strong cloth, 58; buckskiu^ 51; 
glazed skin, 1. Flannel is/ then, a hundred times more permeable to 
the air than a glazed glove, and we know at the same time that it 
is infinitely warmer. The volumes of air transmitted are but Uttle 
chang^ by doubling the goods. Our clothes are thus continually 
aSrated by an exchange, the activity of which depends on the external 
temperature, the degree to which the atmosphere is agitated, and the 
poronty of the tissues ; the essential point is that the change shall be 
so slow that the nerves of touch shall not be affected by it. The 
warmest coat is one of fur, and its warmth lies not in the skin only, 
but chiefly in the hairs, although their mass is relatively insignificant, 
and is almost wholly due to the air interposed between them. Furs 
are wigrmer in proportion as the hiurs are finer, because, doubdess, the 
air that circulates through them is more thoroughly warmed. There 
are formed aroxmd the bodies of furred animals superimposed strata 
of air, the temperature of which diminishes from the sUn to the ends 
of the hairs ; and in winter the animals seem cold to the touch, while 
the lEone of exchanges retires toward the skin as t^e cold becomes 
more intense. The body of the animal is, then, cooled principally by 
convection and by the ventilation which incessantly removes the heated 
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air. When the atmosphere is much agitated the cold penetrates more 
readily through the f ors, and also through our overcoats, as all know 
who have been much exposed to cold winds. According to M. Krie- 
ger's experiments, the loss of heat through the skin is doubled when the 
fur is shaved off, and tripled when the skin is varnished. These facts 
bring us to the conclusion that the goods called impermeable are gen- 
erally anti-hygienic, because they impede the aeration of the garments 
beneath them. They are good for protection against rain, but they 
excite perspiration and prevent its evaporation, and are very uncom- 
fortable in pleasant weather. 

Another very important property in cloths is their hygroscopicity ; 
they condense moisture from the atmosphere and become impregnated 
with it the more speedily as the air is more nearly saturated with 
vapor, and consequently less capable of favoring evaporation. The 
condensation, which is equivalent to a kind of dew, is increased when 
the temperature is diminishing. According to M. Coulier's researches, 
the water absorbed by a cloth may be divided into two parts : one 
part which is not perceptible to the touch and can not be pressed out 
— ^the hygrometric water proper ; and the other part, that which fills 
the pores and can be wrung out, and which M. Coulier calls inter- 
posed water. According to his experiments, wool is more hygroscopic 
than hempen cloth, and linen than cotton. Dr. Pettenkofer compared 
the hygroscopic qualities of a piece of linen and a piece of flannel 
having equal surfaces and nearly equal weights. Having been pre- 
viously dried at the boiling-point of water, the two pieces of goods 
were exposed together in places more or less moist, and the variations 
in weight they went through after several hours of exposure were 
measured. It was found that wool was nearly twice as hygroscopic 
as linen. Similar differences between different materials may be ob- 
served when they are wet by immersion. Linen gets wet much more 
speedily than wool, but the wool really absorbs the most water. 

The quantity of water that cloths are capable of absorbing is evi- 
dently more considerable than is commonly supposed. A woolen coat 
weighing five or six kilogrammes may take up nearly a litre of water, 
and this will add a kilogramme to its weight. We see also that cloths 
absorb more moisture when the temperature is low than at ordinary 
summer heat. Wet garments conduct heat better than dry ones, and 
consequently give much less protection against chills ; hence the dan- 
ger of cold combined with dampness. But wool, although it is more 
hygroscopic than linen, protects better against the effects of humidity 
because of the slowness with which it absorbs and gives off water, 
and because of its indestructible porosity. 

As we fill up the meshes and pores of a tissue, it becomes less per- 
meable to air, and goods with close meshes, like linen, cottons, and 
silks, feel this effect much more quickly than woolen goods. As Dr. 
Pettenkofer remarks, the elasticity of the fibers counts for much in 
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the persistence of porosity. The fibers of wool, even when moistened, 
lose but little of their elasticity and do not allow the pores to close, 
while the filaments of linen, cotton, and silk become quite soft under 
the influence of moisture, and do not resist the invasion of the water. 
For this reason damp wool cools us much less than damp linen. A linen 
or silken shirt is cooler than a woolen one, because it more completely 
sponges off the sweat and exposes it to evaporation. These facts illus- 
trate clearly the capital influence which space between the fibers exer- 
cises on the physical properties of cloths. A cloth must evidently be 
considered as a tissue formed of textile matter and air. The proper- 
ties of the fibers themselves can give us only the most incomplete 
ideas of the physical effects which their assemblage would bring about. 
The arrangement of the fibers and the manner in which they are pre- 
pared are most frequently the important points. There is reason to 
believe that by looking along this road, still so little explored, we shall 
reach results that will permit us to make a better use of some of the 
innumerable textile materials which Nature has put at the disposition 
of our industry. 

Hygienists, in speaking of different cloths, are generally contented 
with classifying them vaguely in the order of conductibility, and of 
designating by that word the greater or less facility they offer to the 
passage of heat. It is agreed that conductibility decreases in the fol- 
lowing order : linen or hemp cloth, cotton, silk, and wool. Cloths 
made of linen, hemp, and cotton, are considered the coolest. They 
are readily moistened and cool the skin by both conductibility and 
evaporation. Linen, whether made of hemp or flax, is, says M. Bou- 
chardat, of all substances destined for clothing, the one that most 
favors the affections resulting from the impression of moisture on the 
skin. But with many persons the coolness and pleasant feeling of 
linen are very highly appreciated as advantages. 

Cotton cloth lets less heat escape, absorbs and retains a part of the 
perspiration, and cools less rapidly by evaporation ; its use is generally 
more advantageous than that of linen. An opinion or prejudice pre- 
vails widely that cotton is less healthful than linen, based on the fact 
that, being a less perfect conductor and rougher, cotton irritates the 
skin more than linen does. Examined with the microscope, the fibers 
of cotton appear angular and stiff, while those of linen are round and 
supple. Cotton is not agreeable in cutaneous affections, but wool, in 
such cases being more hairy and warmer, would be still more disagree- 
able. This is the only condition, says M. Bouchardat, in which any 
other substance than very fine, well- washed, and well-worn linen can 
be worse than it. Aside from this, cotton cloth has the advantage 
over linen of being warmer in winter, and, in summer, of not exposing 
the body to the dangers of too rapid cooling. It should be used in 
preference to linen by inhabitants of cold and moist countries. Wool 
is still more irritating than cotton, on account of the stiffness of the 
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hairs wiA whiohrit .brifldBS ; but . the ozcitation it piodnoefl beeomes a 
thfiEapeatic meant whenerer tiie skin needs a stimnlant» . Unfortu- 
nately, its use next to the skin may become the source of the infirmi- 
ties for the cure of which it is indicated when too effeminate an edu- 
cation has caased us to contract the habit of wearing it too early and 
without sufficient reason. It may cause a grievous predisposition to 
colds, rheumatisms, and neuralgias, while, the habit once acquired, it 
can not be given up without danger. But the use of wool is precious 
in some countries and under s(»ne conditions of life. 

Professor Brocchi, a writer well known for his investigations in 
malaria, attributes the good health and vigor of the ancient Romans 
to their habit of wearing coarse woolen clothes ; wh^i they b^an to 
disiise them, and to wear lighter goods and silks, they became less 
vigorous and less able to resbt the morbid influence of bad air. It 
was first at about the time the women began to dress in notably fine 
tissues that the insalubrity of the Bomim air began to be eonq>lained 
of. Dr. Balestra, in his book on the '^Hygiene of the City of Rome 
and of the Campagna," admits that there may be some UtUe truth in 
these views, although the increasing unhealthfulness of the Roman 
climate was chiefly explainable by the abandonment of cultivation and 
the physical degeneracy of the people in consequence of the general 
change in the manner of livmg. At any rate, woolen clothing has a 
rightto.be considered an excellent prophylactic ineountriea infected 
with malaria. ^' In the English army and navy," says Dr. Balestra, 
^'the soldiers of garrisons in unhealtiiy places are obliged constantly 
to wear wool next to the skin, and to cover themselves with sufficient 
clothing, for protection against paludine fevers, dysentery, cholera, 
and other diseases." According to P&tissier, similar measures have 
been found efficacious. to guu^d tdxe health of workmen employed on 
dikes, canals, and ditches, in marshy lands ; while, previous to the 
employment of these precautions, mortality from fevers was ecmmder- 
able among them. 

The hygienic properties of. wool are due, first, to a slight rough- 
ness of the surface that excites the functions of the skin ; and, sec- 
ondly, to its porosity, which, as we have already explained, moderates 
the expenditure of caloric and jNrevents a too sudcten cooling of the 
body. Dr. Balestra believes that flannel contributea to the elimination 
from the body of the paludine miasms, which have been absorbed by 
the pores^ and also to rid it of the deposits that cause rheumatic affeo- 
tiona Ilie hypothesis is confirmed by the singular connection that 
seems to exist in miasmatic regions between riieumatic and intermit- 
tent fevers. Furthermore^, woolen goods arrest in their down a por- 
tion of the germs borne in by the air wfaidi thus reaches the skin 
filtered and purified ; Dr. Balestra has^provedby direct experiments in 
marshy regions that thick and hairy woolen garments have the filt«> 
ing power that is here attributed to them. It is hardly necessary to 
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add that such elotiiii^, to afford real pTOteetion, should be frequently 
cashed. Cotton h next to wool in yalue, and is preferable to linen, 
because it gives a gentle ezoitation to the skin. Silk also has a warm 
f eding, and might be substituted for flannel in the winter ; but it 
cocdd hardly be worn next to the skin in summer, on account of the 
excessive heat it provokes. Dr. Balestra insists that it is best for in- 
habitants of unhealthy coxmtries never to go out without being pro- 
vided with a woolen cloak or blanket, to be used in case the weather 
should change. The ancient Romans wore ample over-garments over 
their tunics, and never put them away. It is no less important to be 
well covered during the night ; and precautions of this kind should 
be recommended to all who live in a swampy country. We are 
sometimes astonished when we see the natives of particularly warm 
countries^ enveloped in woolen, as the Arab in his bumoose, or the 
Spanish peassmt in his tobacco-colored cloak« Such materials protect 
both against the rays of the sun and i^ainst the coolness of tiie night, 
and are excellent regulators of heat. It is dangerously imprudent to 
travel in southern countries without provi8i<m of warm clothing. 

The hat completes the dress, as the roof <»rowns the house. It 
preserves the head from insolation and oold, and protects it against 
accidents^ Without going so far as M. Bouchardat, who says that the 
best head-dress is none, we content ourselves with remarking that the 
hat should be light and well aired. According to M. Troupeau's ex- 
periments, conical and rounded head-coverings are cooler than fiat 
ones, and preferable in hot countries. 

The bed is not only a piece of furniture indispensable to secure 
repose ; it is also, in fact, a dress for tiie ni^t. Like other articles 
of clothing, it should be both warm and. permeable to the air. The 
heat which the body gives off. to the mattress and the coverings is 
continually taken away by the air that traverses them. ^' Beds de- 
signed to regulate the flow, of heat," says Dr. Pettenkofer, ^^are with 
US thicker' than the garments wbicfa clothe us during the day, for two 
reasons : firsts because, the circulation being less active during rest and 
sle^, less heat is evolved ; and, secondly, because the ascending cur- 
rents coed us more rapidly in the horisontal> than in the vertical posi- 
tion, where they Tise from the feet to the head, passing over the whole 
body." The heat of the bed thus favors the peripheric circulation 
and assists the internal organs that have to keep up the calorification. 
To do without a bed forseveral days in succession is a great privation, 
not only because it deprives the limbs of rest, but also because of the 
troubles to the economy it induces. A too hot and too soft bed is 
also objectionable because it keeps the body in a condition of moisture 
that' enfeebles the musoular system and reduces all the functicms. 
Featherrbeda are ^nerally meHremoxious than usef uL They are warm 
on account of the air they hold ;. but an aix-mattress should be as 
warm. Birds also clothe themselves in heat when they sleep, by ruf- 
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fling up their f eathers^ patting themselyes in the shape of a ball, and 
surFonnding themselves with the thick strata of air included within 
the filaments of their plmnage. We pnrpose in another article to con- 
sider the relations of onr habitations to the atmosphere. — Translated 
for the Popular Science Monthly from the Beoue dee Deux Mondes. 
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THE SAVINGS OF SCIENCE .♦ 
Bt p. l. simmokds. 

rf the last quarter of a century, very important progress has been 
made in our home industries and foreign conmierce ; but certainly 
the success that has been effected in the utilizing of waste products, 
and developing neglected ones, is not the least remarkable of recent 
scientific advances. 

It is evident that, when considered from the point of view of 
industrial science, the phrase, " utilization of waste," may be fairly 
applied not only to the unused residual products of manufactures, but 
to the boundless, undeveloped wealth of nature. The beautiful aniline 
dye, produced from the tar of the gas-works, is not more an example 
of the utilization of waste than beet-root sugar, obtained from what, 
a century ago, was a weed growing by the seanside. Nature produces, 
abundantly and spontaneously, in many countries, vegetable substances 
(such, for instance, as the esparto-grass), which were long allowed to 
run to waste. Important industrial uses have been found for many of 
them, and fortunes realized by numbers who have turned their atten- 
tion toward rendering them articles of commerce. 

The flesh of domestic animals fit for food is almost a waste sub- 
stance in many coxmtries, since it can not be locally consumed nor 
profitably preserved. In the River Plate republics alone there are 
80,000,000 sheep and 25,000,000 cattle to a population of 2,500,000. 
For years sheep were only valued there for their wool, and, when flayed, 
carcasses were left to rot, or, when dried in the sun, piled up in stacks 
for fuel, while later on they were boiled down for their tallow. Sheep 
get very fat in the province of Buenos Ayres, and those of three and 
four years will give frequently from eighteen to twenty-five pounds 
of tallow. Coimtless numbers of sheep are boiled down every year 
in the so-called graserias only for the tallow, which forms one of the 
staple articles of export. The mutton is thrown away, or used in a 
dry state as fuel. 

In the five years ending with 1850, more than 1,500,000 sheep and 
200,000 homed cattle were boiled down simply for their tallow, in the 
colonies of New South Wales and Victoria. 

* From a paper read before the London Society of Art& 
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We English are great meat-eaters, and, as our home supply is quite 
insufficient, we have to import more than 600,000 tons every year. 
With the growth of our population, and the decreasing number of 
live-stock at home, the imports of meat from abroad have prodigiously 
increased in the last quarter of a century. 

In a paper read before the Boyal Colonial Institute, Sir Francis 
Bell, the Agent-General for New Zealand, stated that frozen meat in 
any quantity can be placed upon this market from the other side of 
the world at 6e?, to G^rf. a pound, leaving a good profit to the grower. 
** This," he added, " ought ultimately to make meat cheaper here, or 
at least prevent the further rise now threatened* Australia and New 
Zealand can, in fact, export 700,000 tons of meat a year, or 2,000 
tons a day, which is not much more than you want in England even 
now, without reducing even the present capital number of their sheep 
and cattle, and we are able to send on sheep to Smithfield with greater 
ease to-day than the Tweed farmers could one hundred years ago, 
when meat was selling at a penny a pound in Scotland against ten- 
pence in London." 

Horses, although numerous in some countries, as in Russia and the 
River Plate states, have not been, commercially, very useful when 
dead. In South America mares are never broken to the saddle, and 
the carcasses are generally foiled down for their fat, the exports of 
mares' grease being considerable, while the hide is also useful. But, 
within the period now under our notice, horse-flesh has come largely 
into use on the Continent for human food. Its sale has become a 
legalized and recognized trade in many of the Continental states, es- 
pecially in France and Germany. The published statistics of the 
Society for Promoting the Use of Horse-flesh show that, since its 
foundation in July, 1866, 160,080 horses, 6,690 donkeys, and 395 
mules had been sold in Paris alone for food, up to the end of 1881, 
furnishing 67,809,460 poxmds of meat. Horse-flesh is sold at half the 
price of beef. The innovation has gained ground rapidly in most of 
the principal towns of France, and the public sale of horse-flesh for 
human food is now general in Austria, Prussia, Bohemia, Saxony, 
Hanover, Switzerland, Belgium, and Sweden. In England, the hun- 
dreds of horses which die in the metropolis are sent, with other car- 
casses, to special firms, which utilize every part commercially. The 
skin is removed, and the bones are taken out with great expedition ; 
the flesh is then placed in caldrons, of a capacity of 600 gallons. 
Upon boiling the flesh, the oil is separated, and used by soap-makers 
and leather-dressers. The bones are also boiled, yielding further oil 
and fat, and are afterward utilized for manure. 

In the United States there was formerly a plethora of waste. The 
time was when, in Cincinnati, Chicago, and other slaughtering cen- 
ters, the food of millions was cast out and allowed to be entirely lost 
by being thrown into the river, or burned in large pits. Now, such is 
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not the case^ for the poOT but indnstriooB German and Irish popula- 
tions haye saved much of this extravagant waste, and, by their cheaper 
labor, almost the whole of these substances has been converted to 
profitable use. Even now a great deal of the oz is disused, which in 
Europe is esteemed most nutritious food. 

There is an important industry which has sprung up out of animal 
waste, in the utilization of purified tallow and other fats for food and 
domestic purposes. It was originated in France in 1869 by M. M4ge, 
and was intended for the manufacture of artificial butter from fat, by 
extracting the oil- at a low temperature, and converting this, by churn- 
ing, into butter. It was first known as oleomargarine, then as mar- 
garine, and latteriy as butterine. The manufacture of this product 
has spread extensively, and it is carried on in the United States on a 
very large scale. As a London trade journal observed, a few weeks 
ago, "It is to be regretted that shopkeepers do not see their way to 
offer it to the public under its prop^ name, a proceeding which would 
be not only more honest, but which would ultimately tend to the more 
general adoption of butterine as an article of daily consumption.'' 

From statistics prepared by Mr. Nimmo, of the United States 
Department of Agriculture, it appears that more than one third of the 
American exports of butter are sworn to be oleomargarine. Now, as 
we receive over 8,700 tons of so*called butter from North America, it 
is not pleasant to know that <me third of this is the artificial butter- 
ine. Not only is margarine thus used, but, under the name of sueine, 
much lard is now introduced into the butter. 

In the utilizing of inferior or waste materials, and in the separat- 
ing of tallow from the substances with which it is found in combina- 
tion, machines are employed which are both ingenious and effective, 
and by their use much material that would otherwise be worse thsm 
useless is turned to good account. 

In Europe, rabbits are not a waste substance, but are eagerly soxight 
for as food, and even bred in large numbers ; but their introduction 
into Australia and New Zealand has proved an unmitigated evil to the 
colonists. About twenty years ago there was not a single rabbit in 
Australia, save, perhaps, a few domesticated pets. Since their intro- 
duction they have become a perfect pest^ and the difficulty is to 
exterminate and keep them down by poison, dogs, etc. 

From New Zealand alone 8,500,000 rabbit-skins were exp<^ed in 
1880, but this does not probably represent one tenth part of the ani- 
mals actually destroyed. In that climate the rabbit breeds nearly 
every month in the year. But even supposing that a pair of rabbits 
do not breed of tener than in England, which is seven times a year, 
and that they only bring eight young at a time, they would multiply 
in the course of four years to 1,250,000. Besides the skins shipped to 
England and America, the colonists are trying to send us rabbits' flesh 
in tins. Rabbit-skins are in demand by the furrier. About 30,000,000 
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indig^ioiis rabbit-skins and ^,000,000 or 8,000,000 hare-skins are used 
up in this country. The skins of those which are not used or dyed as 
furs are, after the hair has been pulled for the hat-maker and for stuff- 
ing beds, employed for glove-making. The hair is also now used for 
making yam and cloth. 

The wool manufacture, in almost all countries, now uses up cut- 
tings of cloth and shreds of all kinds which were formerly thrown 
away. These, and the strippings and waste in carding, are now classed 
immediately after pure wool, and command relatively high prices. 
There are many who may be disposed to regard the shoddy manu- 
facture as a business to be despised, but the political economist dis- 
covers in it a most important source of wealth — ^wealth resulting from 
the application of skilled labor to the utilization of material once 
worthless, but now contributing no mean sums annually to the wealth 
of nations. 

There are now 137 shoddy-factories, principally situated in the 
Yorkshire district, which employ over 5,000 persons, 3,000 of whom 
are females. About 40,000 tons of woolen rags are annually torn into 
shoddy in England alone, and the quantity made in the United States 
must be almost equal. No accurate data can be found of the Euro- 
pean use of these articles, but an immense quantity of both shoddy 
and mungo is now made and exported from the Continent, principally 
to England, and it is probable that the whole of the world's annual 
consumption is over £7,000,000 in value. At the recent International 
Wool Exhibition, held at the Crystal Palace under my charge, there 
were shoddies sent from most of the states of Europe. Italy first 
began to work woolen rags into yam in 1858, and most of the other 
European countries followed the example. 

Raw silk having become scarce and dear of late years, much more 
attention has been given to the employment of the different sorts of 
silk waste, for which, at one time, scarcely any use could be found. 

The variety of tiiese is very large, and most of them are now 
profitably and extensively employed. The outside and inside husks 
of the cocoons used to be mere refuse. These pass under various 
trade names in different countries ; in England, as ^' knubs and husks " 
and " floss silk " ; on the Continent, as hourre de soie, fruonetSy and 
floret. What is termed " yam waste " is the waste made by the silk 
throwster. The pierced cocoons, that have been eaten through by the 
moths, are now largely employed in the preparation of chappCy or 
achappe. Then there are the noils and thread waste from the silk-fac- 
tories. 

In 1857 the imports of these waste silks were only 18,000 hundred- 
weight, valued at £302,286. In 1881 the imports reached 540,119 
hundred-weight, valued at £757,796. France, Switzerland, Germany, 
Great Britain, and the United States have now entered extensively 
into the utilization of silk waste for manufactures, which was formerly 
TOL. xxni. — 61 ^ , 
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a drag in the market. In the Swiss report on the Paris Exhibition of 
1867, it was stated that the annnal prodnction of floss-silk yams then 
ranged in value from £400,000 to £600,000. In 1872 about 7,750,000 
pounds of thread were made from waste silk in Europe. In the 
United States, 2,000 to 3,000 bales of waste silk are used up annually, 
valued at £200,000. Italy exports annually about 5,000,000 pounds of 
silk waste. 

There are fifteen establishments in France, with 479,353 spindles, 
working up waste-silk ; that is, the waste from the cocoon not reel- 
able, the short pieces, etc. What remains over from this working is 
again used up by seven other factories, which, by means of further 
combing and carding, employ waste formerly only partially utilized 
or altogether lost to consumption. 

In connection with this subject I may draw attention to the stimu- 
lus given to the collection of the cocoons of the wild silk-worm of 
India, known under the name of Tusker. These, which were formerly 
only used in the East for making a kind of drab or coffee-colored silk, 
have now been made to take dyes, and are profitably employed in the 
silk manufacture in England. The waste of the wild cocoons in China 
and Japan is made into felt for hats, and enters into the manufacture 
of paper. 

The improvements in machinery for the preparation and spinning 
of silk-waste have made great strides of late, and whereas a few years 
ago one never heard of anything but " spun-silk ^ hosiery, handker- 
chiefs, or some other little article of similar make, the whole world now 
knows the scJiappe velvets of Crefeld, the "spun" ribbons of Basle, 
and the laces of Nottingham, while the king of silk-spinners — Lister, 
of Manningham — has even produced machine-twist of excellent quality 
from this unlikely material. 

The refuse from the tanneries, now so profitably utilized, is of con- 
siderable importance ; it consists of untanned dried pelt, or glue- 
pieces, fleshings, hair, lime deposit, and spent-tan. Glue-pieces or 
" scrolls," as they are termed, are sold to the paper-maker, and scores 
of tons for the manufacture of gelatine and portable soups. Or^nary 
size is made from the flesh refuse of the hide, and is extensively used 
by paper-hangers, cotton-spinners (to give firmness to the thread), and 
carpet manufacturers. Tlie so-called cheap seal-skins are manufac- 
tured in the north of England from common plasterers' hair, or that 
obtained from the tan-pits. There has been made for many years, in 
Germany, printing-paper and cardboard of the waste bark from tan- 
neries. The common papers receive about ten or fifteen per cent of 
this pulp ; the boards for roofing from twenty to forty per cent. Ar- 
tificial leather is also now extensively made from leather cuttings, 
pressed and rolled into sheets with some glutinous composition. 

Latterly it has been found that leather-waste cuttings, etc., when 
steamed with certain waste liquors, produce a valuable material in the 
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shape of a new black, which is destined to have a variety of impor- 
tant useSy such as in the manufacture of printing-inks, dark pigments, 
covering substances, and notably for the manufacture of blacking. 
Bone-black, from which the latter is chiefly made, costs £9 per ton, 
and the supply is limited, while this new tannic black can be sold at 
one third of the price. 

The blood from the slaughter-houses, which used to be wasted, is 
now collected in Europe, and utilized for manufacturing into blood- 
albumen, which sells at about 1^. a pound. The drainings and the 
clot go for manure. 

Among the miscellaneous animal substances now utilized, we find 
many species of fish-skin tanned, such as the so-called porpoise-skin, 
{JBeluga catodon). Alligators and crocodiles, and even snakes, are 
hunted for their skins, which are tanned, and provide a valuable arti- 
cle for making slippers, purses, pocket-books, cigar-cases, etc. 

Let us now pass to vegetable substances, and I will first consider 
the paper manufacture. A recent estimate was published, which set 
down the paper-mills of the world at 4,000, producing 1,000,000 tons 
of paper, of which one half was used for printing. 

It is now evident that the future of the paper industry will, in a 
large degree, depend upon the use of wood, which is already exten- 
sively employed. For the ordinary varieties of paper, ground wood is 
used ; but, for the finer sorts, chemically prepared wood-fiber, or cel- 
lulose, is employed. The practical process for the preparation of cel- 
lulose was discovered in 1852, and numerous other processes or im- 
provements have since been invented. It comes into commerce in two 
forms — ^wood-pulp in sheets or blocks, and ligneous meal or wood 
flour. In Central Russia, aspen-wood is most extensively employed ; 
in Sweden and Finland, spruce and fir, which afford the longest 
fibers ; in Germany, France, and Belgium, mixed woods. The pulp 
from beech and birch woods has too short a fiber. 

About twenty years ago, some of the American paper manufac- 
turers used the bamboo largely for making paper. This is no new 
application, for the Chinese have long employed it for a common de- 
scription of paper. Good paper is now also made from esparto-grass. 

A good deal of the jute sent from India to the United States con- 
sists of the dark root, or butt-ends of the fiber, which are cut off when 
the jute is pressed into bales. These are called " cuttings " in Calcutta, 
and with us, " rejections " ; they now form a regularly quoted article 
of export to America, where they are employed in the fabrication of 
various shoddy-stuffs. In former years these cuttings were thrown 
away. Megass, the refuse stalk of the sugar-cane, makes excellent 
paper. The husks of oats, barley, rye, and rice, are also used alone, or 
combined with other materials. Straw-board, of late years, has been 
found to be a cheaper material than the old-fashioned ^^ pasteboard," 
and it has come extensively into use in America for paper-boxes. 



Digitized by 



Google 



8o4 THE POPULAR 8GIENCE MONTHLY. 

Straw lias loDg been employed as a paper material^ but it is often 
scarce and dear. It is even found profitable to buy up the bedding- 
litter from the metropolitan stables, and, after washing and disinfect- 
ing ity to sell it to the paper-mills. 

UntU a very recent period, the waste-paper of the Government 
offices of London was the perquisite of the messengers. But when it 
was found that the aggregate sales of this waste-paper reached the 
sum of £10,000 to £15,000 a year, it was thought time to look into 
this, and it was then handed over to the Statipnery-office, and, in the 
last financial year, the sale of waste-paper reached £11,771. The 
United States Treasury sells yearly more than 600 tofis of paper-pulp, 
resulting from the destruction by maceration of Government secu- 
rities, bank-notes, etc. 

In one larg<d printing and publishing establishment in Londcm, the 
waste-paper, in diavings and imperfect impressions, exceeds seventy- 
five tons a year, Even the newspaper-offices now economize and use 
up their spoiled impressions, or overplus papers, for jninting their 
posters on. 

It is only since 1860 that the extraction of the oil from cotton-seed 
has been carried on on a commercial scale ; before that date vast 
quantities of the seed were allowed to accumulate and to rot on the 
cotton-plantations. It is an industrial fact of considerable interest 
and significance, that at the present time the seed is often more val- 
uable to the planters for its oil and oil-cake than the cotton-fiber, for 
of the latter it contains only about one quarter of its weight. 

In the process of refining, the residue of the crude oU is distilled, 
and, with care, produces a hard grease or stearine, which commands, 
when of good color, within Zs. or As. per hundred-weight the price 
of Petersburg tallow. The by-jwoduct is used for making artijBicial 
butter. Even the foots, or tarry residue, is useful as a paint ingre- 
dient. 

It would be difficult to define the limits to which the indirect con- 
sumption of Indian com extends. Every pound of American pork 
eaten, the laundry and food starches used, the large production of 
alcohol (that of whisky in the States is 67,000,000 gallons), Uie var- 
nishes used by the cabinet-maker, the perfumery of the toilet-table, 
the different kinds of illuminatiog fluids, all indicate the universality 
of the employment of maize. 

It was in 1867 that a new use was found for msdze, by convert^ 
ing it iDto glucose. The report of the New York Chamber of Com- 
merce states that the production of this sugar is now not leas than 
1,000 tons a day for the whole United States. 

In America^ they are also endeavoring to utilize the immense quan- 
tities of pulp remaining from the corn after the extraction of the 
starch. This pulp, which is at present a waste product, consists 
wholly of cellulose or woody fiber, and would| it is considered, be 9Xl 
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excellent material for making the commoner grades of paper, suitable 
for wrapping and newspaper purposes. 

The present sources of the supply of potash are rapidly failing ; 
every year the area of the supply becomes smaller, and the product, in 
consequence of this and the increased demand, becomes more and 
more expensive. The cobs of Indian com, which are now considered 
of little or no value, may yet share the same fate as many substances 
which, though formerly considered worthless, have become new mines 
of wealth, through the aid of chemistry. 

The average yield of 1,000 parts of cobs is 7*62 parts of carbonate 
of potash, or nearly twice as much as the best specimens of wood, and 
it is a material which can fill its full measure of usefulness for other 
purposes, before it comes into the hands of the manufacturer of potash. 
At the shipping ports, large shelling-miUs are established, capable of 
running through 500 bushels of com an hour. Here, then, are the 
places where a supply of cobs may be procured. 

The com-crop of North America varies ; but, taking the yield of 
1871 — 1,100,000,000 bushels, at fourteen pounds of cobs to the bushel 
— ^this would yield 7,700,000 tons of cobs, containing an average of 
three quarters per cent of pure carbonate of potash. The enormous 
quantity of 115,500,000 pounds of that useful article might thus be 
thrown into commerce. In some districts, these corn-cobs are exten- 
sively used as fire-lighters, being dipped into a composition of resin 
and tar, and then dried. 

It is only some twenty years now since glycerine, a by-product in 
the manufacture of soap and candles, has been produced on a commer- 
cial scale, but the quantity now made represents an annual value of 
nearly a quarter of a million sterling. Glycerine has thus attained to a 
position of considerable technical importance. The introduction of 
the stearine-candle industry and the efforts to utilize the heretofore 
waste products of the soap manufacture demonstrated its existence in 
considerable quantity. The important uses to which this substance is 
now applied are so numerous that it would be difficult to enumerate them. 

There is a large consumption of cork-bark, in this and other coun- 
tries (the quantity we import exceeds in value half a million sterling), 
and even in this direction the economizing of the waste is found 
profitable and useful. The suberine powder is made into cork carpets 
for floor-cloth, and it is even used by chemists in place of lycopodium, 
powdered rice, starch, etc. Old corks are collected, and cleaned with 
hydrochloric acid and hot water, so as to be used again. The Paris 
sewers are provided with gratings, and the corks thus collected are re- 
cut, and used again. All cork cuttings are useful for filling life-buoys, 
belts, jackets, and even beds. 

In Europe, as much use has not been made of sea-weed as in China 
and Japan, where it forms a very large article of consumption for food. 
In China, it is imported both from Japan and Asiatic Russia, to the 
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extent of more than 25,000 tons a year. It is received in two forms : 
first quality, cut, and some known as agar-agar ; and second quality, 
long. This sea-weed is principally consumed by the lower classes of 
Chinese as a condiment or flavoring, with their rice or other food. 

Another product into which sea-weed is converted is gelose — ^a sort 
of vegetable isinglass. Viewed from whatever direction, the more 
general utilization of sea-weed is a most important matter. In some 
of the northern countries of Europe, cattle are fed on it. Formerly, 
iodine was only obtained in any quantity from the kelp of sea- weed, 
but it now appears likely that it can be produced in Peru at a com- 
paratively small cost, as a by-product extracted during the process 
of manufacturing nitrate of soda ; while the necessary arrangements 
for the manufacture of iodine from kelp are very costly, and the works 
and machinery used require a large sum of money. It is possible that 
5,000 or 6,000 hundred-weight of iodine might be manufactured in 
Peru at a low cost, but the war with Chili interfered materially with 
the production. With the exception of the manufacture of kelp, the 
principal use of sea-weed is for manuring land. Under the name of 
carrageen, or Irish moss, some is used for food. In France, a gelatine 
or gum is prepared from sea-weed, which is variously useful in the 
arts, as in finishing cotton fabrics, making artificial leather, etc. When 
chemically prepared and pressed, it was, at one time, used extensively 
for the manufacture of a substitute for horn, called laminite, but this 
has been dropped. It has occasionally been made into paper. 

There is an application of waste substances of vegetable origin that 
is largely carried on, which certainly does not merit approval, being, 
for the most part, prosecuted for the purposes of deception and fraudu- 
lent gain, and this is in substitutes for, or additions to, coffee. Figs, 
date-stones, lupines, malt, chiccory, etc., are largely sold, besides the 
seeds of a stinking weed ( Cassia occidentalis) which, when roasted, 
according to French authorities, is equal to coffee. While the produc- 
tion of coffee is fully equal to the demand, and the price is moderate, 
I can not see the necessity for these various substitutes. The more 
legitimate use of date-stones is that to which they are put by the 
Arabs. They are soaked in water for two or three days, and, when 
somewhat softened, used to feed their camels, cows, and sheep. There 
are shops in Medina where they sell only date-stones, and the poor 
often occupy themselves in collecting the date-stones thrown about 
the streets by those who eat dates. 

Cocoa is not so largely consumed in this country as on the Conti- 
nent. But the cocoa shells or husks which are separated from the nibs 
after sifting are imported here to the extent often of 500 tons annual- 
ly, paying a duty of 28, a hundred-weight, against 93. 4d, a hundred- 
weight charged on cocoa and chocolate. These shells or husks form 
about twelve per cent of the weight of the beans. In the manufacture 
of the finer chocolates they are always separated, and hence accumulate 
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in large quantities in France and Spain. In the cheaper kinds of 
chocolate and cocoa, these hasks are ground with the nibs, and some 
other cheap farinaceous substance is added. The black appearance of 
such chocolate is unmistakable ; it will always be found gritty and 
rough, and, of course, difficult of digestion. The husks are no better 
than sawdust, and may cause irritation by the minute spiculaa left 
after grinding. 

I must now touch upon the utilization of mineral waste. 

The utilizing of tin-plate cuttings and the recovery of the tin have 
become important and profitable industries. In the manufacture of 
tin-ware, it is said six per cent of the whole of the plates employed 
disappears in the form of scrap. Birmingham produces thirty tons 
per week. Mr. Beck, of that town, is said to have made a profit for 
many years of £100 a week by taking off the tin from the scrap by 
solution and precipitation. A very fair trade is done by parties who 
go about the tin-works buying up the tin-dust. They even go to 
France and other countries, and ship it to England to be reduced. 
This so-called tin-dust is really the scum of the tin-pot, and, as it is 
mixed with grease, it is black. It contains a considerable quantity of 
metal, which is reduced by ignition and flux. An engineering paper 
states that the waste of tinned iron, used for all kinds of purposes, but 
especially for saucepans, kettles, button-making, etc., was formerly 
large, but a method is now employed by which the tin can be recov- 
ered from the waste, simply by the action of dilute sulphuric acid. 
Tin, to the extent of from five to fifteen per cent, and worth about 
£97 per ton, with a vast amount of sulphate of iron, is thus procured, 
giving a large profit on the operation. 

Within the last quarter of a century, that formerly neglected min- 
eral — pyrites — ^has been turned to useful purposes, to supply our manu- 
facturers with the important material, sulphur. 

In wire-making factories, the dilute sulphuric acid, formerly used 
to clean the wire, was allowed to run into the sewer^ when it had be- 
come so charged with the iron scale as to cease to/* bite," and large 
quantities of refuse wire were employed only to fill up hollows in 
grading, or thrown into a heap. All this waste material is now, how- 
ever, converted into articles of commercial value. The processes are 
simple and comparatively inexpensive. 

Not only in the inferior metals is waste now prevented, but in- 
creased attention is given to the collection of gold formerly lost. 
Immense heaps of refuse, or "tailings," as they are technically termed, 
accumulate where mining operations are carried on. The sludge which 
is emptied from the puddling-mills in Australia contains a consider- 
able quantity of fine gold. Much of this is now recovered, and the 
yield of gold from it exceeds three pennyweights per ton. The right 
to wash the tailings is often sold to the Chinese, who are always well 
satisfied with the result of their labors. 
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The quantity of gold used in the arts, in interior and exterior 
decorations, in photography, eleotro-gilding, water-gilding, the orna- 
mentation of china, etc., is very large, and the greater part is practi- 
cally lost. Jewelers' sweepings from the floors of the workshops are 
carefully collected, and even the clothes of the workmen are generally 
saved and sent to the refiner. After a large gold coinage at the Royal 
Mint, there is always a great deficiency in waste and sweep. The 
sweep is composed of cinders or dust from the forge, the sweepings of 
the workshops, broken crucibles, the dross which adheres to the ingots 
of metal after fusion, and of every waste which can possibly contain 
minute particles of the metal. This is generally sold. The silrer and 
gold from photographers' waste is also now carefully collected, and 
forms a considerable item of economy. A method of utilizing the 
waste of gold-leaf, used in printing and the arts, is by converting it 
into what is called fleece-gold. The composition is used like the ordi- 
nary bronze, except that rather more copal is mixed with it. It is 
used for all fancy papers for which gold-leaf and bronze have hith^K> 
been used. 

The waste of the glass-furnaces — such as pieces of broken glass, 
flaw-glass, the hearth-droppings, and the glass remaining adherent to 
the blower's pipe — is utilized again, serving a purpose in the manufac- 
ture of glass, similar to rags in paper-making. Agate glass is made 
by melting waste pieces of colored glass. One to two thousand tons 
of cullet, or broken glass, are collected in the metropolis alone, and 
sold to the few city glass-works to be remelted. Broken bottles are 
now collected and utilized. Thousands of tons of these are broken 
every year in London alone. Broken " wines " and broken " sodas " 
are converted to many useful purposes, the latter especially. The 
broken bottles are utilized for the manufacture of cheap jewelry, 
chimney-ornaments, and inferior household glass for the manufactuiv 
ing districts. They are also used for the manufacture of emery- 
powder, glass paper, etc. Some idea of the number of " sodas " broken 
in the process of filling, corking, cleaning, and distributing may be 
gathered from the circumstance that one great mineral-water manu- 
facturer in London sold last year one hundred tons. The value of the 
'^ metal," as it is styled, is somewhere about ten shillings per ton, but 
it varies according to the demand. When the market for " fancy 
goods " is active, broken bottles command a better price. A revival 
of trade sets this particular industry in motion along with others, and 
broken bottles are enhanced in value. In fact, broken glass and broken 
pottery serve many purposes, though it is only lately that economic 
science has learned how to turn them to account. 

The utilization of blast-furnace slag is not new, but has made great 
progress. Scattered throughout the iron-making districts of Great 
Britain are many million tons of scoria or refuse from the blast- 
furnaces, which is technically known as " slag." This slag goes on accu- 
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mnlating at the rate of nearly S^OOO^OOO tons per annuniy its bulk being 
some three times that of the iron from which it has been separated. 
It forms a heavy iDeambrance to iron-masters, demanding the pur- 
chase of large tracts of land whereupon to deposit it, while the invest- 
ment is, of course, wholly unremuneratiye. There are one or two ex- 
ceptions to this rule, where the slag is tipped into the sea, and serves 
to form land for the works, and where some of the iron-works supply 
slag for the construction of breakwater and training walls. The 
quantity thus utilized, however, on the Tees is but about 600,000 tons 
per annum, forming only a small proportion of the whole yield of 
the district. 

In early times, slag was broken up by hand, and used for road- 
making, and it so continues to be used, where it can be had without a 
heavy cost for transport ; but there is only a limited demand for this 
purpose. On the Continent, where stone is scarce, slag plays a promi- 
nent part in road^making, as in Silesia and other similarly situated dis* 
tricts. Another direction in which many attempts have been made 
to utilize slag, both at home smd abroad, is to adapt it for constructive 
purposes, and various schemes have been devised for transforming 
the highly refractory slag into bricks, sand, and other materials for 
building. 

It is also applied to the manufacture of artificial stone, and molded 
into chimney-pieces, window-heads, balustrading, and outside orna- 
mental builders' work generally. The stone is composed of two and 
a half parts of finely pulverized slag, and two and a half parts of 
ground brick, to one part of Portland cement. The mixture is run 
into molds, and sets quickly, the articles being ready for the market in 
four or five days. Besides bricks and stone articles, the slag is used 
for making mortar, cement, and concrete. The mortar is a mixture of 
slag and common lime, the cement being composed of the same mate- 
rials, with the addition of iron oxides. 

Another useful purpose for which it has been successfully utilized 
is that of glass manufacture. The vitreous character of slag indicates 
a resemblance to glass in its composition. It does, in fact, contain the 
principal components of glass, but not in proper proportions, and those 
in which it is deficient have therefore to be added, with others which 
are not present. Bottles made of this slag by the Britten Patent Glass 
Company were shown at the Paris Exhibition in 1878, and received 
honorable mention. 

Another application is to the manufacture of slag-wool. By the 
action of strong jets of steam, the slag is transformed into a fibrous 
whitish silicate cotton, which, being metallic, is incombustible, like 
asbestos. In the construction of new houses with Mansard-roofs, the 
space between the interior lath, or paneling, and the exterior covering 
of zinc, slate, or tiu, is filled with this slag-wool, which protects from 
the rigor of frost in winter and the intense heat in summer. If in 
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winter the taps and spouts and water-pipes are covered with this 
slag-wool, it prevents the freezing of the water and the bursting of 
the pipes and joints. This slag-wool is also used now by gardeners to 
cover plants and protect them from the effects of sudden changes of 
temperature. 

In view of the general usefulness of slag, when converted into the 
various articles described, it is to be hoped, in the interests of com- 
merce and progress, that the practice of its utilization may become 
more and more extended. Doubtless, human progress will show that 
what is now the veriest waste will, in the course of time, assume a 
condition of value. Thus will art be made to approximate to nature, 
in that it will know no waste. 

There are one or two other mineral substances, formerly neglected, 
which have of late years been applied to very extensive important 
uses. One of these is asbestos. This was long considered a mere 
curiosity for making small jSre-proof articles. It is the only flexible 
fibrous mineral substance that is perfectly indestructible by fire or 
acids, notwithstanding it consists of fibers as fine as the finest linen. 
Now it is scarcely possible to enumerate all the uses to which it is 
applied. Among others are, as a roofing material, cement, paint, fire- 
proof coating for inside of factories, theatres, etc., in danger of igni- 
tion, felting for steam-pipes, boilers, lining for floors, roofs, etc. 

A prominent and peculiar feature in the landscape of the coal- 
mining regions is the enormous heaps of black and apparently useless 
material collected near the outlet of each mine. As the quantity 
of small waste coal in the United Kingdom has been estimated at 
28,000,000 tons per annum, the utilization of this refuse is a matter 
of national importance in more senses than one. It is now, in many 
districts, consolidated into blocks, and, besides what is used at home, 
412,310 tons of this patent manufactured fuel were exported last year. 

In several foreign countries, the pitch from coal-tar is combined 
with coal-dust, and pressed into the form of bricks, and an excellent 
fuel is thus produced, which, it is said, will generate a greater amount 
of heat than can be obtained from the same quantity of any other 
combustible material employed for utility or comfort, while, at the 
same time, it can be stored more compactly and in better shape than 
either wood or coal. Some 40,000,000 tons of valueless coal-dust, lying 
in the vicinity of the coal-mines and depots of Pennsylvania, have 
been thus gradually utilized. In some American factories they have 
found it cheaper and more advantageous to bum only coal-dust or pea- 
coal. A furnace or grate bar has been specially devised for the pur- 
pose of burning this kind of fuel, and there is no doubt, with its 
increasing uses, but that other convenient devices will be supplied for 
making it of more practical benefit. The utilization of this waste in 
the coal-regions of the United States is now a decided success. The 
American Fuel Company, Pennsylvania, works up large quantities of 
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culm (as the coal-dust is technically called) with pitch into blocks, 
brick-shapedy weighing but fourteen pounds each. Anything tend- 
ing to the utilization of what is now waste is of value, when we con- 
sider that the amount of anthracite coal sent to market represents 
but about four fifths of the quantity that is actually raised from the 
earth, the balance being piled up in unsightly heaps. 

Many of the subjects which I have incidentally touched upon have 
been so elaborately dealt with by specialists in papers before the 
members of this society, that the ground has been ts^en from under 
me, and I am but a gatherer and gleaner, summarizing, as it were, the 
results of their descriptions. Although, in the period under review, 
many of the waste products of manufactures, formerly thrown away, 
have been made to serve a useful purpose, there is yet room for fresh 
efforts in this direction, and the reward is certain. The manufacturer 
who discovers a heretofore unknown use for the waste product of his 
work necessarily cheapens the cost of the principal article of his pro- 
duction, and thus secures an advantage over competitors. Much, as 
we have seen, has already been done in this way, but there are many 
other products which could be made under the direction of that mighty 
converter, chemistry, to yield substances of use and profit. 

Science has taught us how to transmute the waste and refuse ma- 
terials — elements of pollution — ^into sources of economy and wealth. 
The utilization of the sewage of great cities for agricultural ends has 
virtually been a demonstrated success in Paris and many of our own 
towns. The same success, by patient experiment, is obtainable in 
many other waste products, which, in ignorance of their value, we 
suffer to defile our streets, pollute our rivers, and taint the air we 
breathe. The purification of the outflow of paper-mills and the utili- 
zation of the sludge and other waste products are now carried out. 

It would have been impossible, in the limits of this paper, to refer 
in detail to more than a few of the principal examples of the success- 
ful use of refuse. But those enumerated will serve to show to how 
great an extent civilization is daily adding to the useful products of 
the world, both by economizing its resources and by calling forth new 
ones with the aid of chemistry. 



SYMBIOSIS AND "VEGETATING ANIMALS.'^ 
A REVIEW. 
By W. T. SEDGWICK, Ph. D., 

A88OOIATB nr BIOLOGY, JOHNS HOPKINS 17NIVEBSITY, BALTDCOBE. 

SINCE the publication of the interesting observations and specula- 
tions of Dr. Karl Brandt concerning the occurrence of chlorophyl 
in animals, of which a summary account was given in a recent num- 
ber of this periodical, under the heading ^^A Partnership of Plant 
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and Animal life/' at least two important oontributions to the same 
subject have made their appearance. One of these, written by Mr. P. 
Gteddes, of Edinburgh, may be found in *^ Nature " of January 26, 
1882. The other, from the pen of Professor E. Ray Lankester, was 
published in the April number of the ^^ Quarterly Journal of Micro- 
scopical Science." 

The spectroscopic ezaminaticm of animal pigments, a line of inves- 
tigation in which Professor Lankester was one of the earliest observers, 
has shed much light on these previously little known compounds, and 
has opened a wide field for further research. Especially fruitful in 
this direction was the announcement, perhaps a dozen years ago, that 
various animal greens yield a spectrum identical or nearly so with that 
furnished by chlorophyl, the common green coloring*matter of plants. 
At once a host of interesting questions sprang up as to the occurrence, 
structure, and properties of " animal chlorophyl " — ^all of which, how- 
ever, culminated in this : Is the color '^accidental" and unimportant 
in animals, or has it rather some profound significance, such as attaches 
to it when it is found in vegetable protoplasm ? 

It may well be considered as one of the fundamental truths of biol- 
ogy that chlorophyl in vegetable substance is no insignificant intrud- 
er. Though the exact method of its working is just now a matter of 
much dispute, the broad fact of its usefulness is freely admitted ; in 
one way or in another, chlorophyl aids in the economy of the vege- 
table cell so that it feeds greedily upon the carbonic acid of the sur- 
rounding air or water, and tears to pieces, for building up afresh its 
own substance, compounds which, without chlorophyl, it would be 
powerless to utilize, or which if utilized would be speedily sacrificed. 
A long series of experiments, reaching from the time of Priestley to 
the present day, upheld and strengthen this fundamental fact ; but, 
among them all, the simplest is the most unique and the most pro- 
nounced. If a piece of a green plant be immersed in water and ex- 
posed to sunlight, bubbles of oxygen are given off, and analysis will 
prove that carbonic acid has simultaneously disappeared from the 
water. With plants not green, or with animals, the facts are re- 
versed — oxygen disappears and is replaced by carbonic acid. 

The green plants, then, exhibit a peculiar power, viz., that of split- 
ting up carbonic acid, and of availing themselves for the manufacture 
of starch, etc., of the carbon thus gained ; at the same time procuring 
such a large supply of oxygen that they are able to reject a vast 
amount over and above their own needs. In this respect they differ 
from colorless plants and animals, and tot this power they depend ex- 
clusively upon the agency of chlorophyl. "We have no evidence what- 
ever that the chlorophyl of plants has ordinarily any other function. 

Very considerable interest has consequently been felt in the solu- 
tion of the question. What significance (if any) has chlorophyl when 
found in animals ? And since the only known use to which it could 
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in general be put (inferring from plants) is in decomposing carbonic 
acid, and thos aiding alimentation, it has become an important ques- 
tion to discover if this same physiological habit belongs to animal 
chlorophyL If it can be proved that animal substance endowed with 
chlorophyl can, just as well as plant protoplasm similarly colored, 
break down carbonic acid and utilize its elements, then*we remove the 
last formidable barrier between plant and animal protoplasm. If it 
should be shown, on the other hand, that when found in animals it is 
always functionally incapable of splitting up carbonic acid, it is true 
that we preserve a point of difference between plants and animals, but 
a result so negative would land us in a new difficulty, viz., that of ex- 
plaining its presence by attributing to it some other function, and one 
imknown to plant chlorophyL No sufficient explanation of this kind 
has hitherto been offered. In some cases a ^^ protective resemblance ^ 
to vegetation would explain its occurrence ; but in most cases this is 
out of the question. 

Now, up to 1878 no evidence of value had ever been advanced to 
show that animal chlorophyl does enable its host to split up carbonic 
acid and give off the excess of oxygen resulting. In that year, how- 
ever, Mr. Gleddes, whose later work is referred to above, visited Bos- 
coff and found there quantities of ^Hhe grass-green planarian (worm) 
Convoluta Schidtziiy of which multitudes are to be found in certain 
localities on the coast, lying on the sand covered ouly by an inch or 
two of water, and apparently basking in the sun. It was only neces- 
sary to expose a quantity of these animals to direct sunlight to observe 
the rapid evolution of bubbles of gas, which, when collected and ana- 
lyzed, yielded from forty-five to fifty-five per c«it of oxygen." 

Having obtained so much of valuable evidence, Mr. Gleddes fol- 
lowed up his discovery by examining these green worms to see wheth- 
er or not the animal protoplasm derives the same kind of benefit from 
its work as does plant protoplasm which is known, as a result of 
the co-operation of chlorophyl, to build up starch or starchy com- 
pounds. 

This, indeed, proved to be the case, for he adds : "Both chemical 
and histological observations showed the abundant presence of starch 
in the green cells ; and thus these, planarians, and presumably also 
Hydray SpongiUoy etc., were proved to be truly * vegetating animals.' " 

The only link here needed is the full proof that the " grass-green 
planarian" owed his color to veritable chlorophyl. There is little or 
no reason to doubt it ; yet, when we are told by Professor Lankester 
that in SpongiUa alone among animals has spectroscopic investigation 
really proved the presence of that pigment, we can not help wishing 
that this confirmatory evidence bad been obtiuned by Mr. Geddes. 

Meantime slow progress had been making in a kindred subject. 
Before speaking of this, however, it must be said that chlorophyl is 
now known to be by no means a simple substance, but is rather made 
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up of several simpler compounds not well understood. Nor is it always 
green, though in that form it occurs most familiarly. Sometimes the 
true chlorophyl is obscured by some other color, and is nevertheless 
perfectly functional, physiologically speaking ; for instance, a yellow 
color is particularly common in the lower forms of plants — as in 
the algsB. 

In 1871 Cienkowski boldly announced his conviction that certain 
yellow cells, which, first pointed out by Huxley, had for some time 
attracted attention in the substance of radiolarians, were really no part 
of the animals themselves, but rather veritable algsB living in the ani- 
mals. Haeckel had previously called them '^ liver-cells," and when 
starch was found in them he believed his view confirmed, as it is in the 
liver of the higher animals that glycogen — a form of starch — ^is con- 
stantly present. The views of Cienkowski made little progress, how- 
ever, till 1879, when a distinguished morphologist, R. Hertwig, of Jena, 
who had previously taken sides with Haeckel, adduced reasons which 
inclined him to the belief that the yellow cells were " parasitic," as 
Cienkowski had considered them to be. 

In the same year (1879) the brothers Hertwig concluded that the 
so-called pigment-bodies in the tentacles of certain sea-anemones are 
true algsB — plants, multiplying by tranverse division. Then followed 
quickly the paper by Dr. Brandt, referred to at the beginning of this 
review. His work was extensive, and resulted in a complete confirma- 
tion of the observations of Cienkowski and the Hertwigs. He fully 
believes that the yellow cells are true algSB, and was able to prove his 
points to his own satisfaction. He went, however, a step further, and 
announced his conviction that all animal chlorophyl is to be consid- 
ered as located in associated vegetable organisms, which, together with 
the animal, make up ^^ a partnership of plant and animal life." He un- 
hesitatingly puts Hydra viridis and SpongiUa (green variety) in this 
position, and thus disposes of all ^^ vegetating animals," or animals liv- 
ing like plants endowed with chlorophyL 

In October, 1881, Mr. Geddes visited Naples for the sake of mak- 
ing further studies upon this subject, and in the paper in " Nature," 
referred to above (and which has been freely drawn upon in preparing 
this review), he gives a summary account of his work. 

• He devoted his attention at first to the yellow cells of JRadiolaria^ 
and was completely successful in demonstrating in them not only a 
cell-wall of cellulose and contents made up of protoplasm and nucleus, 
but he was also able to watch their growth both before and after the 
death of the animal ; and, what was of special interest, he obtained a 
fair amount of evidence that certain tiny bubbles which in sunlight 
studded the radiolarians were really made up, in part at any rate, of 
oxygen. Besides this, he pronounces starch to be invariably present, 
and completely confirms the observations of Cienkowski and Brandt 
as to the survival and growth of the yellow cells long after the animal 
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has perished. The yellow pigment, he says, is identical with that of 
diatoms, and gives the same chemical reactions. 

Taming his attention next to the sea-anemones, medosse, etc., he 
was equally successful. He is convinced that the pigment-bodies are 
true algsB ; and he records this remarkable experiment : " The expos- 
ure of a shoal of the beautiful blue pelagic Siphonophore, VeleUa, for 
a few hours, enabled me to collect a large quantity of gas which yielded 
from twenty-four to twenty-five per cent of oxygen. . . . But the 
most startlhig result was obtained by the exposure of the common 
Anthea cereus [sea-anemone], which yielded great quantities of gas, con- 
taining on an average from thirty-two to thirty-eight per cent of oxy- 
gen. '^ He was able also to prove that this gas came from the associ- 
ated algsB — specimens destitute of algsB giving off no oxygen whatever. 

It is, therefore, now very certain that the yellow cells of radio- 
larians and the pigment-bodies of coelenterates are in many cases true 
algsB living in the animal substance. Geddes's work, when added to 
that of Cienkowski, the Hertwigs, and Brandt, makes this so clear 
that we are justified in fully accepting their theory, and in hereafter 
considering the association of certain chlorophyl-bearing plants with 
certain animals as an established fact. It has been proposed to apply 
to this association the term symbiosis^ and to designate animals which 
are thus supplied with algoid messmates as ^^ symbiotic." So much 
for the '' yellow cells " and pigment-bodies of radiolarians and coelen- 
terates. Dr. Brandt, it will be remembered, has expressed his belief 
that the green-colored Hydra and ^fxmgiUa are also symbiotic. In 
Mr. Geddes's paper nothing is said upon this subject, although, from a 
remark let fall near the close, it is plain that when the paper was writ- 
ten he did not accept Dr. Brandt's view, but would reserve JSydra^ 
SpongiUa^ and ConvoliUa, for a special group of '' vegetating animals " 
distinctly unlike those which are symbiotic. 

Professor Lankester, however, while inclined to accept all that has 
been shown for symbiosis in the other cases, refuses most emphatically 
to apply that doctrine to Hydra and SpongHla. His dissent is all the 
more important, because he has paid much attention to the study of 
animal and plant pigments (especially with the spectroscope) ; and, be- 
cause he was the first to establish the presence of chlorophyl in Hydra 
and SpongiUay he has a special right to be heard in this case. In the 
paper quoted above he attacks the subject with great vigor, and de- 
scribes several important experiments tending to show that the green 
color of Hydra and SpongiUa is due to chlorophyl bodies analogous 
rather to those structures in plants than to any algoid messmates. He 
fails to confirm Dr. Brandt's observations, and questions the virtue of 
his inferences so generally, that the two authorities are practically in 
diametrical opposition. It is obvious that still further studies must be 
made upon these so-called 'Wegetating animals," and that at present 
it would be highly unsafe to consider them as symbiotic. 
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Professor Lankester's paper is full of entertainmg facts of his own 
discovery, but a namber of experiments made by Mr. Blomfield, of 
Oxford, and University College, London, and quoted by Professor Lan- 
kester, are of special interest to us in this connection, as they furnish 
some evidence that the green Hydra does, like ConvoliUa, evolve oxy- 
gen in the sunlight. The observations are incomplete, but neverthe- 
less of much value as they go to establish a second case in which 
animals destitute of yellow cells and pigment-bodies, but endowed 
presumably with true chlorophyl, do actually give off oxygen. 

Meantime the reader can not have failed to perceive that the ques- 
tion as to the evolution of oxygen has become of secondary importance. 
It is nothing strange if algSB living in animals give off oxygen by virtue 
of their chlorophyL In any special case we must now first inquire — 
Are the colored parts mere plants dwelling within the animal, or are 
they not ? If not, then we must, if possible, apply the spectroscope for 
the study of the pigment (the chlorophyl group giving rather charac- 
teristic spectra), and then, if chlorophyl is present, test, if we can, for 
oxygen elimination. It is tolerably clear that the occurrence of native 
chlorophyl in animal protoplasm is not so wide-spread as was suspected 
before symbiosis was detected ; yet the cases of Hydra^ SpongiUaj and 
Convoluta are still unsettled, and others may be added to their num- 
ber : it must be granted, however, that the indications seem to be that 
in some cases animals may possess veritable chlorophyl arranged as in 
plants, giving the same spectrum and having the same power over car- 
bonic acid. 

At present it will be far more profitable to consider the significance 
of symbious than to speculate upon the result of observations belong- 
ing to the future. Professor Semper, in his work entitled " Animal 
Life," reminds us that, if it should come to pass [as it has] that we 
must consider much of the chlorophyl found in animals to be borne 
by vegetable messmates, we need not be surprised ; since lichens — 
formerly supposed to be simple vegetables — ^have now been shown to 
be associated organisms — a fungus parasitic upon alg®. There is, in- 
deed, much superficial resemblance between the two phenomena, and 
it is said to have been from the literature of lichens that the expres- 
sive word, symbioaisy was borrowed. In truth, there is really less 
analogy than at first appears ; and, as there is no reason for consider- 
ing the lichens as other than interesting and complicated cases of para- 
sitism, we may hereafter, I think, reserve the word symbiosis for the 
description of that very different association of algsB with animals 
which it has been the purpose of the writer to elucidate. The word 
zodphyte might, indeed, be used here with an accurate meaning had it 
not already a very definite (though utterly senseless) use in pseudo- 
scientific books and minds. 

Mr. Oeddes pictures at considerable length the probable physio- 
logical relationship between the organisms associated in symbiosis ; 
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and in what comes hereafter we mnst to a great extent follow his lead. 
The algsB which are fonnd in animal substance have been referred to 
above as " parasitic," bat it is chiefly to avoid the use of this term that 
the more accurate one (symbiosis) has been employed. A closer anal- 
ogy than that offered by the lichens would be, it seems to me, afforded 
by any perfect plant — an oak, for example. Here the colorless cells — 
of the root, let us say — ^are bound to live at the expense of the green 
cells in the stem and leaves. Yet we do not think of this as a para- 
sitic event. The root-cell is rather a unit in a vast colony of units 
(cells) associated for mutual benefit. The green cell gets quite as 
much good from the root-cell as the latter gets from the green cell ; 
water and salts are exchanged by the root-cells for sugary matters and 
other things readily made use of by any cell, and no harm (as would 
be the case in parasitism), but rather much good, is done by the ex- 
change. Evidently the oxygen thrown off by the alga is precisely 
what the plant needs, and the carbonic acid and nitrogenous waste 
eliminated by the animal is most useful to the alga. Moreover, the 
algsa gain the advantage of ready locomotion with their host, and the 
animal can go further into unfavorable media when stocked with algsB 
ready to build up starches and sugary matters from carbonic acid and 
water. If either dies, the other is the gainer ; since the algsB can thrive 
on the products of animal decomposition, and alg88--digestible, i. e., 
dead algsB — are much esteemed by most animals. 

The whole burden of the physiological history of symbiosis is for- 
cibly summed up by Mr. Geddes as follows : " Thus, then, for a vege- 
table cell no more ideal existence can be imagined than that within the 
body of an animal cell of sufficient vital activity to manure it with car- 
bonic acid and nitrogen waste, yet of sufficient transparency to allow 
the free entrance of the necessary light. And, conversely, for an ani- 
mal cell there can be no more ideal existence than to contain a vege- 
table cell, constantly removing its waste products, supplying it with 
oxygen and starch, and being digestible after death. ... In short, 
we have here the relation of the animal and the vegetable world re- 
duced to the simplest and closest conceivable form. 

'* It must be by this time sufficiently obvious that this remarkable 
association of plant and animal is by no means to be termed a case 
of parasitism. If so, the animals so infested would be weakened, 
whereas their exceptional success in the struggle for existence is evi- 
dent. Anthea cereua^ which contains most algse, probably far out- 
numbers all the other species of sea-anemones put together, and the 
radiolarians, which contain yellow cells, are far more abundant than 
those which are destitute of them. . . . Such an association is far 
more complex than that of the fungus and alga in the lichen, and 
indeed stands unique in physiology as the highest development, not 
of parasitism, but of the reciprocity between the animal and vegetable 
kingdoms." 
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The foregoing paper was written several months ago, and since 
4;hat time important contributions to the subject have been made by 
Gkddes, Hamann, Jickeli, Entz, and especially by Brandt The latter 
has published a summary of the whole matter, enriching it by obs«*ya- 
tions of his own made at the zodlogical station at Naples. Brandt 
attaches less physiological significance to symbiosis than does Greddes, 
from whom he still differs in considering even Hydra and SpongiUa 
as symbiotic and not '* vegetating " animals. At present the views of 
Brandt, as laid down in his last paper (see ^'Mitt. aus zooL Stat. 
Neapel," iv, ii, 1883), seem likely to prevail ; and in that article the 
student will find a complete literature and a full discussion of the 
whole subject 



THE CHEMISTRT OF COOKEKT. 

Bt W. MATTIEU WILLIAMS. 

xm. 

THE process of frying follows next in natural order to those of 
roasting and grilling. A little reflection will show that in frying 
the heat is not communicated to the food by radiation from a heated 
surface at some distance, but by direct contact with the heating 
medium, which is the hot fat commonly, but erroneously, described as 
''boiling f at ** 

As these papers are intended for intelligent readers who desire to 
understand the philosophy of the common processes of cookery, so far 
as they are understandable, this fallacy concerning boiling fat should 
be pushed aside at once. 

Gk;nerally speaking, ordinary animal fats are not boilable under the 
pressure of our atmosphere (one of the constituent fatty acids of 
butter, butyric acid, is an exception ; it boils at 814° Fahr.). Before 
their boiling-point, i e., the temperature at which they pass completely 
into the state of vapor, is reached, their constituents are more or less 
dissociated or separated by the repulsive agency of the heat, new com- 
pounds being in many cases formed by recombinations of their ele- 
ments. 

When water is heated to 212® it is converted completely into a gas, 
which gas returns to the fluid state without any loss on cooling below 
212°. In like manner if we raise an essential-oil, such as turpentine, 
to 820°, or oil of peppermint to 840^, or orange-peel oil to 846°, or 
patchouli to 489°, and other such oils to various other temperatures, 
they pass into a state of vapor, and these vapors, when cooled, recon- 
dense into their original form of liquid oil without alteration. Hence 
they are called '' volatile oils," while the greasy oils which can not 
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tbus be distilled (in wMch animal fats are included) are called ^^ fixed 
oils." 

Avery simple practical means of distingnisliing these is the follow- 
ing : Make a spot of the oil to be tested on clean blotting-paper. Heat 
this by holding it above a spirit-lamp flame, or by toasting before a 
fire. If the oil is volatile, the spot disappears ; if fixed, it remains as 
a spot of grease nntil the heat is nused high enongh to char the paper, 
of which charring (a result of the dissociation above-named) the oil 
partakes. 

But the practical cook may say, " This is wrong, for the fat in my 
frying-pan does boil, I see it boil, and I hear it boil." The reply to 
this is, that the lard, or dripping, or butter that you put into your fry- 
ing-pan is oil mixed with water, and t^at it is not the oil but the water 
that you see boiling. To prove this, take some fresh lard, as usually 
supplied, and heat it in any convenient vessel, raising the temperature 
gradually. Presently, it will begin to splutter. If you try it with a 
thermometer you will find that this spluttering-point agrees with the 
boiling-point of water, and if you use a retort you may condense and 
collect the splutter-matter, and prove it to be water. So long as the 
spluttering continues, the temperature of the melted fat, i e., the oil, 
remains about the same, the water-vapor carrying away the heat. 
When all the water is driven off, the liquid becomes quiescent, in spite 
of its temperature, rising from 212^ to near 400°, then a smoky vapor 
comes off and the oil becomes darker ; this vapor is not vapor of Isurd, 
but vapor of separated and recombined constituents of the lard, which 
is now suffering dissociation, the volatile products passing off while 
the non-volatile carbon ( i. e., lard-charcoal) remains behind, coloring 
the liquid. If the heating be continued, a residuum of this carbon, in 
the form of soft coke or charcoal, will be all that remains in the heated 



We may now understand what happens when something humid — 
say a sole — ^is put into a frying-pan which contains fat heated above 
212°. Water, when suddenly heated above its boiling-point, is a pow- 
erful explosive and may be very dangerous, simply because it expands 
to 1,728 times its original bulk when converted into steam. Steam* 
engine boilers and the boilers of kitchen-stoves sometimes explode 
simply by becoming red-hot while dry, and then receiving a little 
water which suddenly expands to steam. 

The noise and spluttering that are started immediately the sole is 
immersed in the hot fat, are due to the explosions of a multitude of 
small bubbles formed by the confinement of the suddenly expanding 
steam in the viscous fat, from which it releases itself with a certain 
degree of violence. It is evident that, to effect this amount of erup- 
tive violence, the temperature must be considerably above the boiling- 
point of the exploding water. If it were only just at the boiling-point, 
the water would boil quietly. 
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As we all know, the flavor and appearance of a boiled sole or mack- 
erel are decidedly different from those of a fried sole or mackerel, and 
it is easy to understand that the different results of these cooking pro- 
cesses are to some extent due to the difference of temperature to which 
the fish is subjected. 

The sorface of the fried fish, like tliat of the roasted or grilled 
meat, is '* browned." What is the nature, the chemistry of this brown- 
ing? 

I have endeavored to find some answer to this question, that I 
might quote with authority, but no technological or purely chemical 
work within my reach supplies such answer. Bumf ord refers to it as 
essential to roasting, and provides for it in the manner already de- 
scribed, but he goes no further into the philosophy of it than admit- 
ting its flavoring effect. 

I must therefore struggle with the problem in my own way as I 
best can. Has the gentle reader ever attempted the manufacture of 
"hard-bake," or "toffy," or "butter-scotch," by mixing sugar with 
butter, fusing Hxq mixture, and heating further until the well-known 
hard, brown confection is produced ? I venture to call this fried sugar. 
If heated simply without the butter it may be called baked sugar. 
The scientific name for this baked sugar is caramel. 

The chemical changes that take place in the browning of sugar 
have been more systematically studied than those which occur in the 
constituents of flesh when browned in the course of ordinary cookery. 
Believing them to be nearly analogous, I will state, as briefly as pos- 
sible, the leading facts concerning the sugar. 

Ordinary sugar is crystalline, i e., when it passes from the liquid 
to the solid state it assumes regular geometrical forms. If the solidifi- 
cation takes place undisturbed and slowly, the geometric crystals are 
large, as in sugar-candy ; if the water is rapidly evaporated with agi- 
tation, the crystals are small, and the whole mass is a granular aggre- 
gation of crystals, such as we see in loaf-sugar. K this crystalline 
sugar be heated to about 320^ it fuses, and without any change of 
chemical composition undergoes some sort of internal physical altera- 
tion that makes it cohere in a different fashion. (The learned name 
for this is aUotropUm^ and the substance is said to be aUotrcpic, other 
conditioned ; or dimorphic, two-shaped.) Instead of being crystalline 
the sugar now becomes vitreous, it solidifies as a transparent amber- 
colored glass-like substance, ihe well-known barley-sugar, which differs 
from crystalline sugar, not only in this respect, but has a much lower 
melting-point ; it liquefies between 190° and 212% while loaf-sugar 
does not fuse below 320^. Left to itself, vitreous sugar returns gradu- 
ally to its original condition, loses transparency, and breaks up into 
snudl crystals. In doing this, it gives out the heat which during its 
vitreous condition had been doing the work of breaking up its crystal- 
line structure, and therefore was not manifested as temperature. 
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This return to the crystalline condition is retarded by adding vine- 
gar or mucilaginous matter to the heated sugar, hence the confection- 
ers' name of " barley-sugar," which, in one of its old-fashioned forms, 
was prepared by boiling down ordinary sugar in a decoction of pearl 
barley. 

The French cooks and confectioners carry on the heating of sugar 
through various stages bearing different technical names, one of the 
most remarkable of which is a splendid crimson yariety, largely used 
in fancy sweetmeats, and containing no foreign coloring-matter, as 
conmionly supposed. Though nothing is added, something is taken 
away, and this is some of the chemically-combined water of the origi- 
nal sugar, in the parting with which not only a change of color occurs, 
but also a modification of flavor, as anybody may prove by experi- 
ment. 

When the temperature is gradually raised to 420^, the sugar loses 
two equivalents of water, and becomes caramel — a dark-brown sub- 
stance, no longer sweet, but having a new flavor of its own. It further 
differs from sugar by being incapable of fermentation. Its analogies 
to the crust of bread and the ^^ brown " of cooked animal food will be 
further discussed in my next. 

XIV. 

In my last I described tlie dissociation of sugar by heat and the 
formation of caramel, to illustrate by simple example the ^^ browning" 
of other kinds of food. I might have added, in connection with this 
cookery of sugar, an historical connection with one of the lost arts of 
the kitchen — ^viz., the "spinning" of sugar. Within the reach of my 
own recollection no evening party could pretend to be stylish unless 
the supper-table was decorated with a specimen of this art — a temple, 
a pagoda, or something of the sort done in barley-sugar. These were 
made by raising the sugar to 320°, when it fused and became amor- 
phous, or vitreous, as already described. The cook then dipped a 
skewer into it, the melted vitreous sugar adhered to this and was 
drawn out as a thread, which speedily solidified by cooling. While in 
the act of solidification it was woven into the desired form, and the 
skillful artist did this with wonderful rapidity. I once witnessed with 
childish delight the spinning of a great work of art by a French cook 
in St. James's Palace. It was a ship in full sail, the sails of edible 
wafer, the hull a basket-work of spun sugar, the masts of massive 
sugar-sticks, and the rigging of delicate threads of the same. As 
nearly as I can remember, the whole was completed in about an hour. 

But to return from high art to chemical science. The conversion 
of sugar into caramel is, as already stated, attended with a change of 
flavor : a kind of bitterness replaces the sweetness. This peculiar 
flavor, judiciously used, is a powerful adjunct to cookery, and one 
which is shamefully neglected in our ordinary English domestic 
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kitchens. To test this, go to one of those Swiss restaurants originally 
instituted in this country by that enterprising Ticinese, the late Carlo 
Gatti, and which are now so numerous in London and our other large 
towns ; call for nmcaroni alsugo; notice the rich, brown gravy, the 
**sugo." Many an English cook would use half a pound of gravy- 
beef to produce the like, but the basis of this is half an ounce of sugar, 
or even less ; the sugar is browned by heating, not quite up to the 
caramel state. Burnt onion may contribute, but this is only another 
form of caramel with more savory properties. 

While engaged upon your macaroni, look around at the other 
dishes served to other customers. Instead of the pale slices of meat 
spread out in a little puddle of pale, watery liquid, that are served in 
English restaurants of corresponding class, you will see dainty mor^ 
sels, covered with rich, brown gravy, or surrounded by vegetables 
immersed in the same. This sugo is greatly varied according to the 
requirements, by additions of stock-broth, tarragon-vinegar, ketchup, 
etc., etc., but burnt sugar, or burnt onions, or burnt something is the 
basis of it all, sugar being the cheapest. 

To further test the flavoring properties of browning, take some 
eels cut up as usual for stewing ; divide into two portions ; stew one 
brutally — ^by this I mean simply in a little water — serving them with 
this water as a pale gravy or juice. Let the second portion be well 
fried, fully browned, then stewed, and served with brown gravy. 
Compare the result. Make a corresponding experiment with a beef- 
steak. Cut it in two portions : stew one brutally in plain water ; fry 
the other, then stew it and serve brown. 

Take a highly-baked loaf, better one that is black outside ; scrape 
off the film or crust that is quite black, i e., completely carbonized, 
and you will come to a rich brown layer, especially if you operate 
upon the bottom crust. Slice off a thin shaving of this, and eat it 
critically. Mark its high flavor as compared with the comparatively 
insipid crumb of the same loaf, and note especially the resemblance 
between this flavor and that of the caramel from sugar, and that of 
the browned eels and browned steak. A delicate way of detecting 
the flavor due to the browning of bread is to make two bowls of 
bread and milk in the same manner, one with the crust, the other 
with the crumb of the same loaf. I am not suggesting these as ex« 
amples of better or worse flavor, but as evidence of the fact that 
much flavor of some sort is generated. It may be out of plac^ as I 
think it is, in the bread and milk, or it may be added with much 
advantage to other things, as it is by the cook who manipulates 
caramel and its analogues skillfully. 

The largest constituent of bread is starch. Excluding water, it 
constitutes about three fourths of the weight of good wheaten flour. 
Starch differs but little from sugar in composition. It is easily con- 
verted into sugar by simply heating it with a little sulphuric acid, and 
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by other meanB of which I shall haye to speak more f ally hereafter 
when I come to the cookery of vegetables. When simply heated, it 
is converted into dextrin or *' British gam/' largely ased as a substi- 
tute for gum-arabic. If the heat is continued a change of color takes 
place ; it grows darker and darker until it blackens just as sugar 
does, the final result being nearly the same. Water is driven off in 
both cases, but in carbonizing sugar we start with more water, sugar 
being starch plus water or the elements of water. Thus the brown 
material of bread-crust or toast is nearly identical with caramel. 

I have often amused myself by watching what occurs when toast- 
and-water is prepared, and I recommend my readers to repeat the 
observation. Toast a small piece of bread to blackness, and then float 
it on water in a glass vessel Leave the water at rest, and direct 
your attention to the under side of the floating toast. Little thread- 
like streams of brown liquid will be seen descending in the water. 
This is a solution of the substance which, if I mistake not, is a sort of 
caramel, and which ultimately tinges all the water. 

Some years ago I commenced a course of experiments with this 
substance, but did not complete them. Li case I should never do so, 
I will here communicate the results attained. I found that this starch 
caramel is a disinfectant, and that sugar caramel also has some disin- 
fecting properties. I am not prepared to say that it is powerful 
enough to disinfect sewage, though at the time I had a narrow escape 
from the Great-Seal Ofice, where I thought of patenting it for this 
purpose as a non-poisonous disinfectant that may be poured into rivers 
in any quantity without danger. Though it may not be powerful 
enough for this, it has an appreciable effect on water slightly tainted 
with decomposing organic matter. 

This is a very curious fact. We do not know who invented toast- 
and-water, nor, so far as I can learn, has any theory of its use been 
expounded, yet there is extant a vague, popular impression that the 
toast has some sort of wholesome effect on the water. I suspect that 
this must have been originally based on experience, probably on the 
experience of our forefathers or f oremothers living in country places 
where stagnant water was a common beverage, and various devices 
were adopted to render it potable. 

Gelatine, fibrine, albumen, etc. — \. e., all the materials of animal 
food — as already shown, are composed, like starch and sugar, of car- 
bon, hydrogen, and oxygen, with, in the case of these animal sub- 
stances, the addition of nitrogen ; but this does not prevent their 
partial carbonization (or ^^ caramelizing,'^ if I may invent a name to 
express the action which stops short of blackening). Animal fat is 
a hydrocarbon which may be similarly browned, and, if I am right in 
my generalization of all these browning processes, an important prac- 
tical conclusion follows, viz., that cheap soluble caramel made by skill- 
fully heating common sugar, is really, as well as apparently, as valuable 
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an element in gravies, etc., as the far more expensive coloring-matter 
of brown meat-gravies, and that our English cooks should use it far 
more liberally than they usually do. 

Its preparation is easy enough; the sugar should be gradually 
heated till it assumes a rich brown color and has lost its original 
sweetness. If carried just far enough, and not too far, the result is 
easily soluble in hot water, and the solution may be kept for a long 
time, as it is by cooks who understand its merits. In connection 
with the idea of its disinfecting action, I may refer to the cookery of 
tainted meat or ^' high" game. A hare that is repulsively advanced 
when raw, may by much roasting and browning become quite whole- 
some, and such is commonly the case in the ordinary cooking of hares. 
If it were boiled or merely stewed (without preliminary browning) in 
this condition, it would be quite disgusting to ordinary palates. 

A leg of mutton for roasting should be hung until it begins to 
become odorous ; for boiling it should be as fresh as possible. This 
should be especially remembered now that we have so much frozen 
meat imported from the antipodes. When duly thawed it is in splen- 
did condition for roasting, but is not usually so satisfactory when 
boiled. I may here mention incidentally that such meat is sometimes 
unjustly condemned on account of its displaying a raw center when 
cooked. This arises from imperfect thawing. The heat required to 
thaw a given weight of ice and bring it up to 60% is about the same 
as demanded for the cookery of an equal quantity of meat, and there- 
fore, while the thawed portions of the meat is being cooked, the 
frozen portion is but just thawed, and remains quite raw. 

A much longer time is demanded for thawing — ^i. e., supplying 
142® of latent heat — than might be supposed. To ascertain whether 
the thawing is completed, drive an iron skewer through the thickest 
part of the joint. If there is a core of ice within, it will be distinctly 
felt by its resistance. 

XV. 

Before leaving the subject of caramel, I should say a few words 
about French coffee, or " coffee as in France," of which we hear so 
much. There are two secrets upon which depend the excellence of 
our neighbors in the production of this beverage : First, economy in 
using the water ; second, flavoring with caramel. As regards the 
first, it appears that English housewives have been demoralized by the 
habitual use of tea, and apply to the infusion of coffee the popular 
formula for that of tea, " a spoonful for each person and one for the 
pot." 

The French after-dinner coffee-cup has about one third of the 
liquid capacity of a full-sized English breakfast-cup, but the quantity 
of solid coffee supplied to each cupful is more than equal to that ordi- 
narily allowed for the larger English measure of water. 
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Besides this, the coffee is commonly thongh not miiyersally fla- 
vored with a specially and skillfully prepared caramel, instead of the 
chiccory so largely used in England. Much of the so-called "French 
coffee " now sold by our grocers in tins is caramel flavored with coffee, 
rather than coffee flavored with caramel ; and many shrewd English 
housewives have discovered that, by mixing the cheapest of these 
French coffees with an equal quantity of pure coffee, they obtain a 
better result than with the common domestic mixture of three parts 
coffee and one of chiccory. 

A few months ago a sample of " coffee-finings " was sent to me for 
chemical examination, that I might certify to its composition and 
wholesomeness. I described it in my report as " a caramel, with a 
peculiarly rich aroma and flavor, evidently due to the vegetable juices 
or extractive matter naturally united with the saccharine substance 
from which it is prepared." I had no definite information of the exact 
nature of this saccharine substance, but have good reason to assume 
that it was a by-product of sugar-refining. 

Neither the juice of the beet-root nor the sap of the sugar-cane con- 
sists entirely of pure sugar dissolved in pure water. They both con- 
tain other constituents common to vegetable juices, and some peculiar 
to themselves. These mucilaginous matters, when roughly separated, 
carry down with them some sugar, and form a sort of coarse sweet- 
wort, capable, by skillful treatment, of producing a rich caramel such 
as I received. 

I tested its practical merits by making an infusion of pure coffee 
of fine quality, dividing this into two parts, adding to one a small 
quantity of the caramel, and leaving the other half unmixed. I found 
the infusion greatly improved in flavor by the admixture, and recog- 
nized the peculiarity which characterizes the coffee prepared by Gatti 
and his compatriots, whose numerous establishments are doing so much 
for the promotion of temperance in this country. The aroma of this 
particular caramel is peculiarly fine, and the greater part of it is sol- 
uble in boiling water ; thus I was able to mix it by merely adding to 
the coffee as we add sugar. 

I have used my best eloquence in trying to persuade the manufac- 
turers to sell it separately, but have not yet succeeded. They seem to 
have had painful experience of the gastronomic bigotry of English- 
men, who refuse to eat or drink anything that is not haUowed by the 
sanction of their great-grandmothers, unless it is surreptitiously intro- 
duced by means of some device approaching as nearly as possible to a 
commercial swindle. 

Returning to the subject of frying, we encounter a good illustra- 
tion of the practical importance of sound theory. A great deal of 
fish and other kinds of food are badly and wastef uUy cooked in con- 
sequence of the prevalence of a false theory of frying. It is evident 
that many domestic cooks (not hotel or restaurant cooks) have a vague 
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idea that the metal plate forming the bottom of the frying-pan should 
directly conyey the heat of the fire to the fried substance, and that the 
bit of batter or lard or dripping put into the pan is used to prevent 
the fish from sticking to it, or to add to the richness of the fish by 
smearing its surface. 

The theory which I have suggested (see No. XIII, page 818) is that 
the melted fat cooks by convection of heat, just as water does in the 
so-called boiling of meat. If that is correct, it is evident that the fish, 
etc., should be completely immersed in a bath of melted fat or oil, and 
that the turning over demanded by the greased-plat^ theory is un- 
necessary. Well-educated cooks understand this distinctly, and use a 
deeper vessel than our conmion frying-pan, charge this with a quantity 
of fat sufficient to cover the fish, which is simply laid upon a vnre 
support, or frying-basket, and left in the hot fat until the browning of 
its surface, or of the flour or bread-crumbs with which it is coated, 
indicates the sufficiency of the cookery. 

At first sight this appears extravagant, as compared with the prac- 
tice of greasing the bottom of the pan with a little dab of fat ; but any 
housewife who will apply to the frying of sprats, herrings, etc., the 
method of quantitative inductive research, described and advocated 
by Lord Bacon in his '^ Novum Organum Scientarum," may prove the 
contrary. 

" Must I read the * Novum Organum,* and buy another dictionary, 
in order to translate all this ? " she may exclaim in despair. ^' No ! ^ 
is my reply. This Baconian inductive method, to which we are in- 
debted for all the triumphs of modem science, is nothing more nor 
less than the systematic and orderly aj^lication of conmion sense and 
definite measurement to practical questions. In this case it may be 
applied simply by frying a weighed quantity of any particular kind of 
fish — say sprats — ^in a weighed quantity of fat used as a bath ; then 
weighing the fat that remains and subtracting the latter weight fromo. 
the first, to determine the quantity consumed. If the frying be prop- 
erly performed, and this quantity compared with that which is con- 
sumed by the method of merely greasing the pan-bottom, the bath- 
frying will be proved to be the more economical as well as the more 
efficient method. 

The reason of tius is simply that much or all of the fat is burned 
and wasted when only a thin film is spread on the bottom of the pan, 
while no such waste occurs when the bath of fat is properly used. 
The temperature at which the dissociation of fat commences is bdow 
that required for delicately browning the surface of the fish itself, or 
of the flour or bread-crumbs, and therefore no fat is burned away 
from the bath, as it is by the overheated portions of a merely greased 
frying-pan ; and, as regards the quantity adhering to the fish itself, 
this may be reduced to a minimum by withdrawing it from the bath 
when the whole is imif ormly at the maximum cooking temperature, and 
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allowing the flnid fat to drain off at once. When cooked on the 
greased plate, one side is necessarily cooling, and the fat settling down 
into the fish, while the other is being heated from below. 



SOME UNSOLVED PKOBLEMS m GEOLOGY.* 

Bt Bb. J. W. DAWSON, 



MY predecessor in office remarked, in the opening of his address, 
that two courses are open to the retiring president of this Asso- 
ciation in preparing the annual presidential discourse^he may either 
take up some topic relating to his own specialty, or he may deal with 
various or general matters relating to science and its progress. A 
geologist, however, is not necessarily tied up to one or the other alter- 
native. His subject covers the whole history of the earth in time. At 
the beginning it allies itself with astronomy and physics and celestial 
chemistry. At the end it runs into human history, and is mixed up 
with archeology and anthropolc^y. Throughout its whole course it 
has to deal with questions of meteorology, geography, and biology. 
In short, there is no department of physical or biological science with 
which geology is not allied, or at least on which the geologist may not 
presume to trespass. When, therefore, I announce as my subject on 
the present occasion some of the unsolved problems of this universal 
science, you need not be surprised if I should be somewhat discursive. 
Perhaps I shall begin at the utmost limits of my subject by re- 
marking tiiat in matters of natural and physical science we are met at 
the outset with the scarcely solved question as to our own place in the 
nature which we study, and the bearing of this on the difficulties we 
encounter. The organism of man is decidedly a part of nature. We 
place ourselves, in this aspect, in the sub-kingdom vertebrata, and 
elass mamcmalia, and recognize the fact that man is ihe terminal link 
in a chain of being, extending throughout geological time. But the 
organism is not all of man ; and, when we regard man as a scientific 
animal, we raise a new question. If the human mind is a part of na- 
ture, then it is subject to natural law ; and nature includes mind as 
well as matter. On the otiier hand, without being absolute idealists, 
we may hold that mind is more potent than matter, and nearer to the 
real essence of things. Our science is in any case necessarily dualistic, 
being the product of the reaction of mind on nature, and must be 
largely subjective and anthropomorphic. Hence, no doubt, arise much 
of the controversy of science and much of the unsolved difficulty. 

* Address of the President of the American Association for the Advancement of Sd- 
tSDcey delivered at Minneapolis, Augost 16, 1883. Reprinted from '^Scienoe.'* 
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We recognize this when we divide science into that which is experi- 
mental, or dei)ends on apparatus, and that which is observational and 
classificatory— distinctions, these, which relate not so mnch to the ob- 
jects of science as to our methods of pursuing them. This view also 
opens up to us the thought that the domain of science is practically 
boundless ; for who can set limits* to the action of mind on the uni- 
verse, or of the universe on mind ? It follows that science must be 
limited on all sides by unsolved mysteries ; and it will not serve any 
good purpose to meet these with clever guesses. If we so treat the 
enigmas of the sphinx Nature, we shall surely be devoured. Nor, on 
the other hand, must we collapse into absolute despair, and resign our- 
selves to the confession of inevitable ignorance. It becomes us, rather, 
boldly to confront the unsolved questions of Nature, and to wrestle 
with their difficulties till we master such as we can, and cheerfully 
leave those we can not overcome to be grappled with by our suc- 
cessors. 

Fortunately, as a geologist, I do not need to invite your attention 
to those transcendental questions which relate to the ultimate consti- 
tution of matter, the nature of the ethereal medium filling space, the 
absolute difference or identity of chemical elements, the cause of gravi- 
tation, the conservation and dissipation of energy, the nature of life, 
or the primary origin of bioplasmic matter. I may take the much 
more humble rdh of an inquirer into the unsolved or partially solved 
problems which meet us in considering that short and imperfect record 
which geology studies in the rocky layers of the earth's crust, and 
which leads no further back than to the time when a solid rind had al- 
ready formed on the earth and was already covered with an ocean. 
This record of geology covers but a small part of the history of the 
earth and of the system to which it belongs, nor does it enter at all 
into the more recondite problems involved ; still it forms, I believe, 
some necessary preparation, at least, to the comprehension of these. 

What do we know of the oldest and most primitive rocks ? At 
this moment the question may be answered in many and discordant 
ways ; yet the leading elements of the answer may be given very sim- 
ply. ITie oldest rock formation known to geologists is the lower 
Laurentian, the fundamental gneiss, the Lewisian formation of Scot- 
land, the Ottawa gneiss of Canada. This formation of enormous 
thickness corresponds to what the older geologists called the funda- 
mental granite— a name not to be scouted, for gneiss is only a stratified 
granite. Perhaps the main fact in relation to this old rock is that it 
is a gneiss ; that is, a rock at once bedded and crystalline, and having 
for its dominant ingredient the mineral orthoclase — a compound of 
silica, alumina, and potash — ^in which are imbedded, as in a paste, 
grains and crystak of quartz and hornblende. We know very well, 
from its texture and composition, that it can not be a product of mere 
heat ; and, being a bedded rock, we infer that it was laid down layer 
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by layer, in the maimer of aqueous deposits. On the other hand, its 
chemical composition is quite different from that of the muds, sands, 
and gravels usually deposited from water. Their special characters are 
caused by the fact that they have resulted from the slow decay of 
rocks like these gneisses, under the operation of carbonic acid and 
water, whereby the alkaline matter and the more soluble part of the 
silica have been washed away, leaving a residue mainly silicious and 
aluminous. Such more modem rocks tell of dry land subjected to at- 
mospheric decay and rain-wash. If they have any direct relation to 
the old gneisses, they are their grandchildren, not their parents. On 
the contrary, the oldest gneisses show no pebbles, or sand, or lime- 
stone—nothing to indicate that there was then any land undergoing 
atmospheric waste, or shores with sand and gravel For all that we 
know to the contrary, these old gneisses may have been deposited in 
a shoreless sea, holding in solution or suspension merely what it could 
derive from a submerged crust recently cooled from a state of fusion, 
still thin, and exuding here and there through its fissures heated waters 
and volcanic products. 

It is scarcely necessary to say that I have no confidence in the sup- 
position of imlike composition of the earth's mass on different sides, 
on which Dana has partly based his theory of the origin of continents. 
The most probable conception seems to be that of Lyell ; namely, a 
molten mass, uniform except in so far as denser material might exist 
toward its center, and a crust at first approximately even and homo- 
geneous, and subsequently thrown into great bendings upward and 
downward. This question has recently been ably discussed by Mr. 
Crosby in the London ^' Geological Magazine." * 

In short, the fundamental gneiss of the lower Laurentian may have 
been the first rock ever formed ; and in any case it is a rock formed 
under conditions which have not since recurred, except locally. It 
constitutes the first and best example of these chemico-physical, aque- 
ous or aqueo-igneous rocks, so characteristic of the earliest period of 
the earth's history. Viewed in this way, the lower Laurentian gneiss 
is probably the oldest kind of rock we shall ever know — ^the limit to 
our backward progress, beyond which there remains nothing to the 
geologist except physical hypotheses respecting a cooling, incandes- 
dent globe. For the chemical conditions of these primitive rocks, and 
what is known as to their probable origin, I must refer you to my 
friend Dr. Sterry Hunt, to whom we owe so much of what is known 
of the older crystalline rocks,f as well as of their literature and the 
questions which they raise. My purpose here is to sketch the remark- 
able difference which we meet as we ascend into the middle and upper 
Laurentian. 

In the next succeeding formation, the true lower Laurentian of 
Logan, the Grenville series of Canada, we meet with a great and sig- 
* June, 1888. f ^^^^ " Essays on Chemical Geology." 
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nificant change. It is true we have still a predominance of gneisses 
which may have been formed in the same manner with those below 
them ; bat we find these now associated with great beds of limestone 
and dolomite^ which mnst have been formed by the separation of cal- 
cium and magnesium carbonates from the sea-water, eiUier by chemical 
precipitation or by the agency of living beings. We have also quartz- 
itCy quartzose gneisses, and eyen pebble-beds, which inform ns of 
sand-banks and shores. Nay, more, we have beds containing graphite 
which must be the residue of plants, and iron-ores which tell of the 
deozidation of iron oxide by organic matt^is. In short, here we hare 
evidence of new factors in world-building— of land and ocean, of at- 
mospheric decay of rocks, of deoxidizing processes carried on by vege- 
table life on the land and in the waters, of limestone-building in the 
sea. To afford material for such rocks, the old Ottawa gneiss must 
have been lifted up into continents and mountain-masses. Under the 
slow but sure action of the carbonic dioxide dissolved in rain-water, 
its feldspar had crumbled down in the course of ages. Its potash, soda^ 
lime, magnesia, and part of its silica, had been washed into the sea^ 
there to enter into new combinations and to form new deposits. The 
crumbling residue of fine clay and sand had been also washed down 
into the borders of the ocean, and had been there deposited in beds.*^ 
Thus the earth had entered into a new phase, which continues onward 
through the geological ages ; and I place in your hands one key for 
unlocking the mystery of the world when I affirm that this great 
change took place, this new era was inaugurated, in the midst of the 
Laurentian period. 

Was not this time a fit period for the first appearance of life ? 
Should we not expect it to appear, independently of the evidence we 
have of the fact ? I do not propose to enter here into that evidence^ 
more especially in the case of the one well-characterized Laurentian 
fossil, Eozol^ Ccmadense. I have already amply iUustrated it else* 
where. I would merely say here, that we should bear in mind that in 
this latter half of the lower Laurentian, or, if we so choose to style it, 
middle Laurentian pmod, we have the conditions required for life in 
the sea and on the land ; and, since in other periods we know that life 
was always present when its conditions were present, it is not unrea- 
sonable to look for the first traces of life in this formation, in which 
we find for the first time the completion of those physical arrange- 
ments which make life, in such forms of it as exist on our planet, 
possible. 

This is also a proper place to say something of the doctrine of what 
is termed ^^metamorphism." The Laurentian rocks are undoubtedly 
greatly changed from their original state, more especially in the mat- 
ters of crystallization and the formation of disseminated minerals by 

* Dr. Hunt has now in preparation for the press an important paper on this snbjeet, 
read before the Natiwiil Academy of Sdenees. 
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the action of heat and heated water. Sandstones h&ye thus passed 
into quartzitefSy clays into slates and schists, limestones into marbles. 
So far metamorphism is not a doubtful question ; but, when theories 
of metamorphism go so far as to suppose an actual change of one ele- 
ment for another, they go beyond the bounds of chemical credibility : 
yet sudh theories of metamorphism are often boldly adyanced and 
made the basis of important conclusions. Dr. Hunt has h^pily given 
the name '^ metasomatosis" to this imaginary and impossible kind of 
metamorphism, which may be regarded as an extreme kind of evolu- 
tion, akin to some of those forms of that theory employed with refer- 
ence to life, but more easily detected and exposed. I would have it 
to be understood that, in speaking of the metamorphism of the older 
crystalline rocks, it is not to this metasomatosis that I refer, and that 
I hold that rocks which have been produced out of the materials de 
composed by atmospheric erosion can never, by any process of meta- 
morphism, be restored to the precise condition of the Laurentian rocks. 
Thus there is in the older formations a genealogy of rocks which, in 
the absence of fossils, may be used with some confidence, but which 
does not apply to the more modem deposits. Still, nothing in geology 
absolutely perishes or is altogether cUscontinued ; and it is probable 
that, down to the present day, the causes which produced the old 
Laurentian gneiss may still operate in limited localities. Then, how- 
ever, they were general, not exceptional It is further to be observed 
that the term ^^ gneiss" is sometimes of wide and even loose applica- 
tion. Besides the typical orthodase and homblendio gneiss of the 
Laurentian, there are micaceous, quartzose, gametif erous, and many 
other kinds of gneiss ; and even gneissose rocks, which hold labrador- 
ite or anorthite instead of orthoclase, are sometimes, though not ac- 
curately, included in the term. 

The Grenville series, or middle Laurentian, is succeeded by what 
Logan in Canada called the upper Laurentian, and which other geolo- 
gists have called the Norite or Norian series. Here we still have our 
old friends the gneisses, but somewhat peculiar in type ; and associ- 
ated with them are great beds rich in lime-feldspar — ^the so-called lab- 
radorite and anorthite rocks. The precise origin Of these is uncertain, 
but this much seems dear, namely, that they originated in circum- 
stances in which the great limestones deposited in the lower or middle 
Laurentian were beginning to be employed in the manufacture, prob- 
ably by aqueo-igneous agencies, of lime-feldspars. This proves the 
Norian rocks to be much younger than the Laurentian, and that, as 
Logan supposed, considerable earth-movements had occurred between 
the two, implying lapse of time. 

Next we have the Huronian of Logan — ^a series much less crystal- 
line and more fragmentary, and affording more evidence of land ele- 
vation and atmospheric and aqueous erosion, than any of the others. 
It has great conglomerates, some of them made up of rounded pebbles 
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of Laurentian rocks, and others of quartz-pebbleSy which must have 
been the remains of rocks subjected to very perfect erosion. The 
pure quartz-rocks tell the same tale, while limestones and slates speak 
also of chemical separation of the materials of older rocks. The Hu- 
ronian evidently tells of movements in the previous Laurentian, and 
changes in its texture so great that the former may be regarded as a 
comparatively modem rock, though vastly older than any part of the 
palaeozoic series. 

Still later than the Huronian is the great micaceous series called 
by Hunt the Mont Alban or White Mountain group, and the Taco- 
nian or lower Taconic of Emmons, which recalls in some measure the 
conditions of the Huronian. The precise relations of these to the later 
formations, and to certain doubtful deposits around Lake Superior, 
can scarcely be said to be settled, though it would seem that they are 
all older than the fossilif erous Cambrian rocks which practically con- 
stitute the base of the palseozoic. I have, I may say, satisfied myself, in 
regions which I have studied, of the existence and order of these rocks 
as successive formations, though I would not dogmatize as to the 
precise relations of those last mentioned, or as to the precise age of 
some disputed formations which may either be of the age of the older 
eozoic formations, or may be peculiar kinds of palaeozoic rocks modi- 
fied by metamorphism. Probably neither of the extreme views now 
agitated is absolutely correct. 

After what has been said, you will perhaps not be astonished that 
a great geological battle rages over the old crystalline rocks. By 
some geologists they are almost entirely explained away, or referred 
to igneous action or to the alteration of ordinary sediments. Under 
the treatment of another school, they grow to great series of pre- 
Cambrian rocks, constituting vast systems of formations, distinguish- 
able from each other, not by fossils, but by differences of mineral 
character. I have already indicated the manner in which I believe 
the dispute will ultimately be settled, and the President of the Geo- 
logical Section will treat it more fully in his opening address. 

After the solitary appearance of £ozo&n in the Laurentian, and of 
a few uncertain forms in the Huronian and Taconian, we find our- 
selves in the Cambrian, in the presence of a nearly complete inverte- 
brate fauna of protozoa, polyps, echinoderms, mollusks, and Crustacea ; 
and this not confined to one locality merely, but apparently extended 
simultaneously throughout the ocean. This sudden incoming of ani- 
mal life, along with the subsequent introduction of successive groups 
of invertebrates, and finally of vertebrate animals, furnishes one of 
the greatest of the unsolved problems of geology, which geologists 
were wont to settle by the supposition of successive creations. Li an 
address delived at the Detroit meeting of the Association in 1875, 1 
endeavored to set forth the facts as to this succession, and the gen- 
eral principles involved in it, and to show the insufficiency of the theo- 
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ries of evolution suggested by biologists to give any substantial aid 
to the geologist in these questions. In looking again at the points 
there set forth, I find they have not been invalidated by subsequent 
discoveries, and that we are still nearly in the same position with 
respect to these great questions that we were in at that time — a singu- 
lar proof of the impotency of that deductive method of reasoning 
which has become fashionable among naturalists of late. Yet the 
discussions of recent years have thrown some additional light on these 
matters ; aud none more so than the mild disclaimers with which my 
friend Dr. Asa Gray and other moderate and scientific evolutionists 
have met the extreme views of such men as Romanes, Haeckel, Lub- 
bock, and Grant Allen. It may be useful to note some of these as 
shedding a little light on this dark comer of our unsolved problems. 

It has been urged, on the side of rational evolution, that this 
hypothesis does not profess to give an explanation of the absolute 
origin of life on our planet, or even of the original organization of a 
single cell or of a simple mass of protoplasm, living or dead. All 
experimental attempts to produce by synthesis the complex albumi- 
nous substances, or to obtain the living from the non-living, have so 
far been fruitless ; and, indeed, we can not imagine any process by 
which such changes could be effected. That they have been effected 
we know ; but the process employed by their Maker is still as mysteri- 
ous to us as it probably was to him who wrote the words, "And God 
said. Let the waters swarm with swarmers." How vast is the gap in 
our knowledge and our practical power implied in this admission, 
which must, however, be made by every mind not absolutely blinded 
by a superstitious belief in those forms of words which too often pass 
current as philosophy ! 

But if we are content to start with a number of organisms ready 
made — a somewhat humiliating start, however — ^we still have to ask, 
How do these vary so as to give new species ? It is a singular illusion 
in this matter, of men who profess to be believers in natural law, that 
variation may be boundless, aimless, and fortuitous, and that it is by 
spontaneous selection from varieties thus produced that development 
arises. But surely the supposition of mere chance and magic is un- 
worthy of science. Varieties must have causes, and their causes and 
their effects must be regulated by some law or laws. Now, it is easy 
to see that they can not be caused by a mere innate tendency in the 
organism itself. Every organism is so nicely equilibrated, that it has 
no such spontaneous tendency, except within the limits set by its 
growth and the law of its periodical changes. There may, however, 
be equilibrium more or less stable. T believe all attempts hitherto 
made have failed to account for the fixity of certain, nay, of very 
many, types throughout geological time ; but the mere consideration 
that one may be in a more stable state of equilibrium than another so 
far explains it. A rocking stone has no more spontaneous tendency 
VOL. XXIII. — 53 
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to move tlian an ordinary bowlder, but it may be made to move with 
a touch. So it probably is with organisms. But, if so, then the 
causes of variation are external, as in many cases we actually know 
them to be ; and they must depend on instability or change in sur- 
roundings, and this so arranged as not to be too extreme in amount, 
and to operate in some determinate direction. Observe how remark- 
able the unity of the adjustments involved in such a supposition. 
How superior they must be to our rude and always more or less unsuc- 
cessful attempts to produce and carry forward varieties and races in 
definite directions I This can not be chance. If it exists, it must 
depend on plans deeply laid in the nature of things, else it would be 
most monstrous magic and causeless miracle. Still more certain is this 
conclusion when we consider the vast and orderly succession made 
known to us by geology, and which must have been regulated by 
fixed laws, only a few of which are as yet known to us. 

Beyond these general considerations, we have others of a more 
special character, based on paleontological facts, which show how im- 
perfect are our attempts, as yet, to reach the true causes of the intro- 
duction of genera and species. 

One is the remarkable fixity of the leading types of living beings 
in geological time. If, instead of framing, like Haeckel, fanciful phy- 
logenies, we take the trouble, with Barrande and Gaudry, to trace the 
forms of life through the period of their existence, each along its own 
line, we shall be greatly struck with this, and especially with the contin- 
uous existence of many low types of life through vicissitudes of physi- 
cal conditions of the most stupendous character, and over a lapse of 
time scarcely conceivable. What is still more remarkable is, that this 
holds in groups which, within certain limits, are perhaps the most 
variable of all. In the present world no creatures are individually 
more variable than the protozoa ; as, for example, the f oraminif era 
and the sponges. Yet these groups are fundamentally the same, from 
the beginning of the palaeozoic until now ; and modem species seem 
scarcely at all to differ from specimens procured from rocks at least 
half-way back to the beginning of our geological record. If we sup- 
pose that the present sponges and f oraminifera are the descendants 
of those of the Silurian period, we can affirm that, in all that vast 
lapse of time, they have, on the whole, made little greater change than 
that which may be observed in variable forms at present. The same 
remark applies to other low animal forms. In forms somewhat higher 
and less variable, this is equally noteworthy. The pattern of the vena- 
tion of the wings of cockroaches and the structure and form of land- 
snails, gally-worms, and decapod crustaceans were all settled in the 
carboniferous age in a way that still remains. So were the foliage 
and the fructification of club-mosses and ferns. If at any time mem- 
bers of these groups branched off, so as to lay the foundation of new 
species, this must have been a very rare and exceptional occurrence, 
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and one demanding eveu some suspension of the ordinary laws of 
nature. 

Certain recent utterances of eminent scientific men in England and 
France are most instructive with reference to the difficulties which 
encompass this subject. Huxley^ at present the leader of English 
evolutionists, in his ^^ Rede Lecture '' * delivered at Cambridge, Eng- 
land, holds that there only two "possible alternative hypotheses" as 
to the origin of species : 1. That of " construction," or the mechanical 
putting together of the materials and parts of each new species sepa- 
rately ; and,. 2. That of "evolution," or that one form of life "pro- 
ceeded from another " by the " establishment of small successive dif- 
ferences." After comparing these modes, much to the disadvantage 
of the first, he concludes with the statement that " this was his case 
for evolution, which he rested wholly on arguments of the kind he 
had adduced" ; these arguments being the threadbare false analogy 
of ordinary reproduction and the transformation of species, and the 
mere succession of forms more or less similar in geological time, neither 
of them having any bearing whatever on the origin of any species or 
on the cause of the observed succession. With reference to the two 
alternatives, whDe it is true that no certain evidence has yet been 
obtained — either by experiment, observation, or sound induction — as 
to the mode of origin of any species, enough is known to show that 
there are numerous possible methods, grouped usually under the heads 
of absolute creation, mediate creation, critical evolution, and gradual 
evolution. It is also true that almost the only thing we certainly 
know in the matter is, that the differences characteristic of classes, 
orders, genera, and species, must have arisen, not in one or two, but 
in many ways. An instructive commentary on the capacity of our 
age to deal with these great questions is afPorded by the fact that this 
little piece of clever mental gymnastic should have been practiced in 
a university lecture and in presence of an educated audience. It is 
also deserving of notice that, though the lecturer takes the develop- 
ment of the Nautili and their allies as his principal illustration, he 
evidently attaches no weight to the argument in the opposite sense 
deduced by Barrande — the man of all others most profoundly ac- 
quainted with these animals — ^f rom the palaeozoic cephalopods. 

Another example is afforded by a lecture recently delivered at the 
Royal Institution in London. by Professor Flower. f The subject is, 
« The Whales, Past and Present, and their Probable Origin." The lat- 
ter point, as is well known, Gaudry has candidly given up. " We have 
questioned," he says, " these strange and gigantic sovereigns of the 
tertiary oceans as to their ancestors — they leave us without reply." 
Flower is bold enough to face this problem ; and he does so in a fair 
and vigorous way, though limiting himself to the supposition of slow 
and gradual change. He gives up at once, as every anatomist must, 
* Report in " Nature," June 2l8t, corrected bj the author, f Reported m " Nature." 
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the idea of an origin from fishes or reptiles. He thinks the ancestors 
of the whales must have been quadrupedal mammals. He is obliged, 
for good reasons, to reject the seals and the otters, and turns to the 
ungulates, though here, also, the difficulties are formidable. Finally 
he has recourse to an imaginary ancestor, supposed to have haunted 
marshes and rivers of the mesozoic age and to have been intermediate 
between a hippopotamus and a dolphin, and omnivorous in diet. As 
this animal is altogether unknown to geology or zodlogy, and not 
much less difficult to account for than the whides themselves, he very 
properly adds, " Please to recollect, however, that this is a mere specu- 
lation." He trusts, however, that such speculations are " not without 
their use " ; but this will depend upon whether or not they lead men's 
minds frcmi the path of legitimate science into the quicksands of base- 
less conjecture. 

Gaudry, in his recent work, ** Enchainements du Monde Animal,"* 
though a strong advocate of evolution, is obliged in his final rksumi 
to say : *'I1 ne laisse point percer le myst^re qui entoure le developpe- 
ment primitif des grandes classes du monde animal. Nul homme ne 
salt comment ont 6t6 f orm6s les premiers individus de f oraminif^res, 
de polypes, d'6toiles de mer, de crinoides, etc. Les fossiles primaires 
ne nous ont pas encore foumi de preuves positives du passage des 
animaux d'une classe & ceuz d'une autre classe." 

Professor Williamson, of Manchester, in an address delivered in 
February last before the Royal Institution of Great Britain, after 
showing tibat the conifers, ferns, and lycopods of the palaeozoic have 
no known ancestry, uses the significant words, " The time has not yet 
arrived for the iq)pointment of a botanical king-at-arms and con- 
structor of pedigrees." 

Another caution which a paleontologist has occasion to give with 
regard to theories of life has reference to the tendency of biologists 
to infer that animals and plants were introduced under embryonic 
forms, and at first in few and imperfect species. Facts do not sub- 
stantiate this. The first appearance of leading types of life is rarely 
embryonic. On the contoiry, they often appear in highly perfect and 
specialized forms ; often, however, of composite type, and expressing 
characters afterward so separated as to bel<mg to higher groups. The 
trilobites of the Cambrian are some of them of few segments, and, so 
far, embryonic ; but the greater part are many-segmented and very 
complex. The batrachians of the carboniferous present many charac- 
ters higher than those of their modern successors, and now appropri- 
ated to the true reptiles. The reptiles of the Permian and trias 
usurped some of the prerogatives of the mammals. The ferns, lyco- 
pods, and equisetums of the Devonian ani carboniferous were, to say 
the least, not inferior to their modem representatives. The shell- 
bearing cephalopods] of the palsBozoic would seem to have possessed 

♦Paris, 1883. 
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straotures now special to a higher group, that of the cuttle-fishes. 
The J>ald and contemptuous negation of these facts by Haeckel and 
other biologists does not tend to give geologists much confidence in 
their dicta. 



THE COLOKS OF FLOWEES. 

By august VOGEL. 

WBLEN we contemplate the extraordinary diversity of colors of- 
fered to us by the numberless flowers and fruits, ranging 
through all possible gradations from the purest white to the most 
intense black, we can do no less than admire so surprising a wealth 
of color-shades, and are naturally prompted to imagine that chemi- 
cal processes influence their tone and efifect the manifold changes. 
Although we are able to pursue the chemical processes occasioning 
changes of color in the mineral kingdom — we know, for instance, those 
occurring during the conversion of the white color of silver chloride 
into black — those in the living plant, whereby equally striking changes 
are eflfected, are unfortunately hidden from our scrutiny. For instance, 
we do not know the process which causes the immature fruit of the 
prune-tree to pass from the brightest of green, through the most vary- 
ing gradations of color into light red, and finally deep dark blue ; al- 
though we know that during the process of maturing the percentage of 
starch is by the aid of the vegetable acids of the fruit gradually con- 
verted into sugar, still, this phenomenon is not sufficient to throw light 
on so extraordinary an alteration of hues. To the operation of light is 
ascribed an essential influence in. determining the vegetable colors ; but 
that vegetable pigments can also be produced without light is shown 
by the yellow turnips, carrots, alkanet-roots and other roots, all of which 
develop their colors within the soil. Not only the light in general, but 
also its volume, appear to exert an influence upon the intensity of these 
pigments and their hues. This fact is confirmed by the intense and 
lively colors of flowers blossoming upon high mountains, and the in- 
crease of the flower pigment of the same species of plants with the 
augmenting elevation, with otherwise the same properties of soil and 
location. This increase of the pigments, such as is observed upon the 
Alps and other high mountains, stands most assuredly in connection 
with the stronger sun radiation at great height. It has further been 
proved that, under the influence of the almost uninterrupted duration 
of light during the short Scandinavian summer, many garden flowers 
of Central Europe gradually increase in intensity after having been 
acclimatized in Norway. Imported seeds of winter wheat, coruy peas, 
and beans, grow darker from year to year, until they have finally as- 
sumed the hue of native productions. Not alone do flowers, seeds, 
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f roitSy and vegetables, become more aromatic in the northern latitudes, 
through the long constancy of light in sunmier, but their color also 
deepens, while the production of sugar decreases from the insufficient 
quantity of heat. Thorough experiments will reveal the effects of 
electric light upon vegetation, and we have no doubt that interesting 
results will be obtained in time, with regard to the influence of this 
light upon the pigment of flowers. 

Our knowledge of the chemistry of vegetable pigments is not yet 
sufficiently advanced, for which reason the effect of artificial influence 
upon the color-tone of flowers has not yet received its merited atten- 
tion. According to my view, tannin is an important factor in the 
generation of vegetable colors ; it is found in almost every plant, the 
petals not excepted, and by the action of the most varying reagents — 
alkalies, earths, metallic salts, etc. — ^it assumes the most manifold hues 
from pale rose to deep black. A darker color, therefore, is produced in 
flowers rich in tannin, when manured with iron-salts, since, as every- 
body knows, tannin and iron-salts dye black, and produce ink. A prac- 
tical use has been made of this fact in the rabing of hortensias and 
dahlias. The former, which in ordinary soU blossomed pale-red, be- 
came sky-blue when transplanted into soil heavily manured with iron 
ochre, or when occasionally watered with a dilute alum solution. Eng- 
lish gardeners succeeded in growing black dahlias by similar manipula- 
tions. It is well known to every florist that a change of location, that is, 
a change of light, temperature, and soil (replanting), occasionally pro- 
duces new colors, whence it may be deduced that an interrupted nutri- 
tion of the flower may, under circumstances, effect a change of color. 
We see no valid reason why the well-authenticated fact of the change 
of color produced by manuring with iron oxide, thereby changing the 
nutrition of the plant, should not be practically employed by the hot- 
house gardener. Another very singular and successful experiment, 
in producing a change of color in a bird, has recently been made. A 
breeder of canary-birds conceived the idea of feeding a young bird 
with a mixture of steeped bread and finely pulverized red Cayenne 
pepper. Without injuring the bird, the pigment of the spice passed 
into the blood, and dyed its plumage deep red. The celebrated orni- 
thologist Buss believes that the color of the plumage of birds might 
be altered according to desire, by using appropriate reagents. 

Apart from chemical operations, there are also physical ones which, 
I believe, influence the color of flowers. It is a well-known fact that 
a most intimate relation exists between color and form. We know 
very well that the minute division of a pigment exerts a great influ- 
ence upon its shade of color : a solid piece of vermilion does not pos- 
sess the pale-red hue of the finely pulverized article ; it is dark brown, 
and only shows a high red when scratched with a hard body, the color 
increasing with a continued comminution. Mercury oxide, while deep- 
red in a crystalline condition, becomes light orange-yellow upon con- 
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tinned pulverization. Deep dark-blue smalt can be converted into a 
perfectly colorless powder by being pulverized and washed, and no 
one would recognize it as being identical with the coarsely grained 
original article. Gold-powder, in its most minute division, does not 
possess the known yellow color of the metal, but a bluish-green shade, 
and at first glance would not be held to be metallic gold until the 
blue-green powder, when fused, reassumes its yellow color. When 
we introduce a film of gold between two transparent pieces of glass, 
and hold it against the sun, the rays of the latter will shine through 
with a bluish-green color ; this transparency of gold, however, only 
occurs when the film is ttjVit ^^ ^ ^^^9 ^^ ^^^^9 ^^ thickness. It is in- 
disputable that in the two instances mentioned here the appearance of 
color depends upon the minute mechanical division of the pigment, and 
with this is also connected the alteration in the color of solid bodies, 
when converted into gas or air. In a gaseous (therefore a very mi- 
nutely divided) condition, black iodine becomes violet, yellow sul- 
phur red, blue indigo purple. All these instances, to which numerous 
others might easily be added, prove the intimate connection between 
color and form. According to my opinion, some similar process, as 
far as regards form and division, possibly occurs in vegetable nature, 
and exerts its influence upon the multiplicity of color-shades. 

Flower pigments, almost without an exception, are so inconstant 
and transient that they can not be employed in our industries. They, 
the children of light, separated from a vital union with the plant, no 
longer resist the effect of light — they wither and bleach in it. This 
is unhappily true with the most universally found of all — ^the leaf- 
green (chlorophyl). If this pigment could by some means be changed 
into a fast dye, the poisonous Swinefurt, or Paris-green, would have 
seen its last days. What an incomparable color is contained in the 
safflower ( Carthamus tinctorius)^ which, although used as a beautiful 
rose in the dyeing of silk, is unhappily of an unstable nature I The 
same is true of the splendid yellow of the flowers of the wild Reseda 
luteola. This plant, in spite of the instability of its color, is cultivated 
in France, England, and different parts of Germany. The white color 
of various flowers — ^lilies, roses, and others — ^is generally produced by a 
white cellular juice, but may also be due to a white pigment, artho- 
leiccine, suspended in the colorless cell- juice. These white flowers 
would offer most suitable material for researches, if the experimental 
conversion of colors were undertaken. When undecomposed light is 
reflected by a body, its color appears to us as white. White, there- 
fore, is no actual color, but simply a union of all colors, or the collec- 
tive rays of light in an unseparated combination. By an alteration of 
the chemical combination in the plant, by means of an appropriate 
manure, it becomes possible to cause the fibers of the white petals no 
longer to reflect upon our eye an undivided white, but a divided col- 
ored ray. The yellow or orange coloring-matter of flowers, arUhoxan- 
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thiney generally arises from the conversion of tlie chlorophyl. It occurs 
most frequently in the form of minute grains ; sometimes also dissolved 
in the juice. Two anthoxanthines, therefore^ must be distinguished in 
flowers — ocanthine^ which is not soluble in water, and xantheine^ which 
is. The former dissolves with a gold-yellow color in alcohol and ether, 
is not affected by alkalies or dilute acids, but is colored green or deep 
indigo-blue by concentrated sulphuric acid. The soluble zantheine is 
by alkalies changed into brown. In the blue, violet, and red flowers 
(cornflower, hyacinth, violet, larkspur, sword-lily, rose, in the leaves 
of the red poppy, etc.), the pigment is found dissolved in the flower- 
juice almost without an exception. The red pigment of the rose, 
dahlia, peony, and other flowers, as well as that of violet flowers, is, 
according to recent observations, only a blue colored into red (antho- 
cyanogen), by vegetable acids or acid salts. This is plainly proved 
by the acid reaction of the juice of red flowers, and the occasionally 
feeble alkaline reaction of blue petals, as I have universally found, with 
only a few exceptions. 

When contemplating the boundless diversity of the hues of flowers, 
the very natural question involuntarily arises within us : For whom 
does the flower blossom in the solitude ? For whom does it bloom in 
all its lavish beauty ? Ko human eye beholds it, and yet it is arrayed 
in a pomp of hues unsurpassable in the dreary solitude, regardless of 
human applause. Nevertheless, we must not accept the unnoticed 
wealth of these manifold hues as due to accident ; there is nothing 
accidental or superfluous in creating Nature, although we fail to per- 
ceive its purposes ; Nature never wastes its energies in aimless, pur- 
poseless productions. As the song of the bird ceases when its plupi- 
age is adorned with lustrous, pronounced colors, so also are the colors 
of the odorous flower found to be more modest when compared with 
the scentless one, dazzling in the gorgeous brightness of its hues. This 
well-known, generally correct fact must not be treated as unwor- 
thy of consideration or due to accident. The firm belief of a defi- 
nite, well-arranged .connection of all earthly occurrences is deeply 
implanted within our breast. A well-defined law governs the varied 
hues of flowers, as offered us by the munificence of Nature, and it 
will, ere long, be revealed unto the eye of the student. 

The truth of the celebrated saying of Justus von Liebig, " The 
knowledge of Nature is the path that leads us to the admiration of the 
Creator," is also verified here in the soundless laboratory of the colors 
of flowers. — Weatermann^s ManatBhefte. 



Digitized by 



Google 



SKETCH OF DR. MAX VON PETTENKOFER. 841 



SKETCH OF DR. MAX VON PETTENKOFER. 

« A CHAMPION against the Cbolera " is the designation which 
.XA. Dr. Kad Stieler gives to the subject of this sketch, in his ad- 
mirable Wography of him in a f onner yolnme of " Daheim," to which 
we shall be largely indebted for such parts of our own article as are 
not mere date and detail. Since Dr. Stieler's article was written, Dr. 
Pettenkofer has distinguished himself by intelligent and thorough 
inyestigations in other forms of disease and in more extended fields of 
sanitary science, to the practical results of which it is impossible to 
attach too much value. 

Max von Pbttknkofbr was bom December 3, 1818, at Lichten- 
heim, a quiet rural estate not far from Neuberg, on the Danube. 
When it came time to prepare for his life-career, he went to pursue 
his studies at Munich, where his uncle was court pharmacist, and 
there he occupied himself with such branches as were prescribed for 
students who intended to become physicians — ^branches which were 
sharply laid down in an inflexible course, for it at that time seemed a 
waste, says Dr. Stieler, to study anything that did not pertain to the 
class-examination. Happily, these studies WQre suited to the young 
man's taste ; and, when he was graduated Doctor of Medicine in 1843, 
they pointed to the way which he had chosen. After graduation, led 
in that direction by Fuchs, he turned hid attention to chemistry, and 
pursued that science, with physics, at Munich and Wurzburg, and 
under liebig at Giessen, steadily keeping his eye fixed on the relation 
of these branches to the healing art. In 1845 he was assistant in the 
chief office of the mint in Munich. In 1847, when not quite twenty- 
nine years old, he began his work as an academical teacher by accept- 
ing an appointment as extraordinary professor in the medical faculty 
at Munich. Six years later, in 1853, he became a regular professor, 
having in the mean time succeeded his imcle as director of the court 
pharmacy. Under his management this establishment became a real 
scientific laboratory. His first labors were predominantly technologi- 
cal, and related to the affinities of gold, the preparation of platinum, 
and the hydraulic lime of England and Grermany. He also found a 
process for obtaining illuminating gases from wood, and investigated 
hsdmatinon and aventurine glass. He made studies in oil-colors, in 
the course of which he discovered a valuable method of preserving 
oil-paintings. 

The peculiar and most evident direction, however, in which his 
activity manifested itself was in the field of public hygiene, in which 
he has accomplished an extraordinary amount. His first important 
efforts in this region were his investigations of heating by stoves and 
by air, of the conditions of house-ventilation, of the influence of soil 
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upon health, and of the physical relations of clothing. In short, this 
new domain of knowledge opened itself to him on all sides. The 
conviction had grown up in Grermany that the care a people takes 
for its public health may be regarded as an index of its advance in 
civilization. This care, he taught, concerns not only the healing of 
diseases, but even more the guarding against them ; by the side of the 
care for the sick should stand a regard for the preservation of health, 
which should avail itself of the most recent results of science, and 
should be exercised by the state as one of its most pressing duties. 
That these views so made their way in Bavaria that professorships of 
hygiene, of which he was assigned to that in the University of 
Munich, were established in the high-schools of that kingdom, was 
mainly due to Pettenkofer ; and the interest in hygienic matters, 
which was minifested in other ways, was excited chiefly by his 
motion. 

Hygiene of course acquired an increased importance during epi- 
demics, when disease threatened not individuals only, but whole cities 
and countries. With this category we enter upon the region which 
Pettenkofer has made the objective point of his activity. The investi- 
gations which he published on the nature and spread of the cholera 
enjoy an authority that is hardly limited by geographical boundaries. 
Here, indeed. Science has to contend with many unknown factors, and 
we should contradict the views of our active investigator himself if 
we should assume to speak of conclusive results. Nearly all in the 
present theories is provisory ; the most varied points of view are op- 
posed one to another ; but, notwithstanding this, the beginnings that 
have been made, and the few fixed points that have been verified 
with respect to the questions, are a priceless gain. Hardly any other 
kind of affliction, observes Dr. Stieler, has been in the past so sur- 
rounded with superstitions as that of great epidemics. Thousands of 
persons were murdered in the middle ages on charges of poisoning 
wells; and, even after thb kind of barbarism had disappeared, the terror 
remained which every danger excites, before which we stand ignorant 
and defenseless. We have now entered an age of correct discernment ; 
intelligent investigation has taken the place of superstitious fear, and 
has neutralized its grievous effects by seeking and finding out natural 
causes. The ghostly element which seemed peculiar to these diseases 
has been destroyed, for it is no longer able, after the fashion of ghosts, 
to evade every attack, but has been made accessible and tangible, like 
every other enemy. Dr. Pettenkofer has had a great part in bringing 
about the revolution that has taken place, by taking hold of the ghosts, 
as it were, and compelling them to stand and receive his attacks ; and, 
instead of resigning himself to their supposed machinations, he has 
taken the chief and leading part in contending against them. His 
researches have established, however much we may still contend re- 
specting the ultimate origin of cholera, that three conditions appertain 
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to its outbreak in concrete cases^ which may be designated as local, 
temporal, and that of the indiyidnal disposition. What we call the 
locality must have the infectious matter concealed within itself before 
persons abiding there are afPected. Not every time is alike favorable 
to the infection ; and, when place and time concur, only those persons 
are affected who offer a suitable personal disposition to the poison. 
Such persolis, even in the worst cases, form hardly five per cent of 
the population. Thus, the spread of cholera is found to be governed 
by three factors, the operation of which can be comprehended by alL 
Further, Dr. Pettenkofer has taught that the danger of attack with 
cholera does not ordinarily come from persons who are sick, but pri- 
marily from the place, showing that the physicians are no more liable 
than others, and greatly relieving the duty of caring for the sick of its 
most formidable terrors. The rules respecting disinfection, the dis- 
covery of a term, not longer than fourteen days, to which the preva- 
lence of cholera in a particular house is limited, and the prescription 
of the measures which every one should adopt in the matters of food 
and drink, clothing and cleanliness, are points of great value for the 
saving of lives, in which, says Dr. Stieler, Dr. Pettenkof er's determina- 
tions have been most definite. If any t)ne makes the objection that 
these rules contain nothing particularly new, the answer is returned 
that modem medicine no longer deals in mysterious receipts, but is 
associated with the nearest and most diversified elements in our life, 
which not every one knows how to satisfy, or which are neglected 
because they are commonplace, every-day affairs. It appears now to 
be the chief purpose of hygiene to convince the masses that the com- 
monest matters are the most important. No science can be less aris- 
tocratic, none has to be more intent on popularizing its results. In 
this popular spirit Dr. Pettenkofer prepared his treatises on " What 
we can do against the Cholera," and " The Present Condition of the 
Question of the Cholera." He was president of a cholera commis- 
sion which met in Berlin at his suggestion, and was a member of 
the congress which met at Weimar in 1867, with similar objects. 
His investigations on the cholera, which were afterward extended to 
typhus and to the various sources of disease in the ground, the air, and 
the water, have given the impulse to the most comprehensive 
researches by hosts of inquirers. He constructed an apparatus for 
exact investigations in respiration, and undertook, in connection with 
Voit, a series of comprehensive labors on the respiration and nourish- 
ment of men and animals, through which many data were collected 
having an important bearing on the theory of metamorphoses of 
matter. 

Dr. Pettenkof er's works have been published for the most part in 
professional journals. Since 1842 he has contributed numerous articles 
in chemistry and kindred subjects to " Btlchner's Repertorium," "Ding- 
ler*s Journal," and the " Denkschrif t " of the Munich Academy of Sci- 
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ences. His principal independent w(vks are ^^ Unteraachongen and 
Beobachtnngen fiber die Verbreitensart der Cholera" (*' Researches 
and Observations on the Way in which Cholera is spread/' Munich, 
1855 ) ; " Hanptbericht fiber die Choleraepidemie von 1854 in Bayem " 
('^Principal Report on the Cholera Epidemic of 1854 in Bavaria,'' 
Munich, 1857) ; "Ueber den Luftwechsel in Wohngebattden" ("On 
Change of Air in Bwelling-Houses," Brunswick, 1858) ; " Die Atmos- 
ph&rische Luft in Wohngebafiden " ("Atmospheric Air in Dwelling- ' 
Houses," Brunswick, 1858) ; " Cholera reguLativ von Griesinger, P. 
und Wunderlich " (" Cholera regulation, by Griesinger, P. and Wun- 
derlich," Mimich, 1866) ; " Ueber Oelf arbe und Konservirung der 
Gemalde " (" On Oil-Colors and the Preservation of Pictures," Bruns- 
wick, 1869, second edition, 1872) ; " Verbreitungsart der Cholera in 
Indien" ("How the Cholera is spread in India," Brunswick, 1871) ; 
" Zur .^iologie des Typhus " (" To the Etiology of Typhus," Munich, 
1872) ; " Beziehungen der Luft zur Eleidung, Wohnung und Boden " 
(" Relations of the Air to the Clothing, the Dwelling, and the Soil," 
third edition, Brunswick, 1876) ; " Ueber den Werth der Gesuudheit 
for eine Stadt " (" On the Value of Health to a City," Brunswick, 1873) ; 
" Ueber den Gegenw&rtigen Stand der Cholerafrage " (" On the Pres- 
ent Condition of the Cholera Question," Munich, 1873) ; " Kfinf tige 
Prophylaxis gegen Cholera " (" Future Prophylaxis against Cholera," 
Munich, 1875), With Buhl, Radlkofer, and Voit> he has published 
since 1876 the " Zeitschrif t f fir Biologic," or " Journal of Biology." 
Articles from him have been published in " The Popular Science Month- 
ly " on the "Relations of the Air to our Clothing" (vol. x, p. 654) ; 
"Relation of the Air to our Houses" (voL xi, p. 196) ; "Ground- Air 
in its Hygienic Relations " (vol. xi, p. 280) ; " Hygienic Influence of 
Plants " (voL xii, p. 417) ; and the " Sanitary Relations of the Soil " 
(vol. XX, pp. 332, 468). 

Dr. Pettenkof er is a member of long standing of the Academy of 
Sciences of Munich. In 1880 he received the Royal Order of the 
Crown. 
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BLACK REPLIES TO OSWALD. 
M68$r8. Editors: 

DR. F. L. OSWALD'S answer in your 
last issue to my criticism demands 
a reply, for the purpose of elucidating who 
is in the right on questions closely apper- 
taining to every one's welfare. 

His personal allusions may be at once 
thrdst aside as irreleyant. The reading 
public can not be interested in me, but pre- 
sumably in my statements, whether they are 
true or false — ^not whether I am assuming, 
whidi I am not, to represent some forty 
thousand physicians of the so-called ortho- 
dox school. 

Dr. Oswald antagonizes my statement 
that the tendency to dyspepsia is an in- 
herited one, by a glittering generality. Can 
I *'■ deny that from the moment of birth mill- 
ions of infants are overfed and drug-poi- 
soned " ? Well, what of the millions that are 
not ? Are they the ones who do not show 
any such tendency, despite the fact that some 
of their progenitors do ? Let him produce 
his proofs, or hold his peace. Such an an- 
swer to overthrow an established doctrine, 
unless verification be produced of causal re- 
lation between the antecedents and conse- 
quents, is not worth the paper on which it is 
written. To illustrate: I can with equal 
plausibility deny that insanity is hereditary 
by the assumption that it arises de novo from 
a source whose reality Dr. Oswald can not 
deny, that millions of children are from 
the moment of birth overfed and then over- 
taxed by brain-work at school; or, in the 
example of consumption, that heredity has 
nothing to do with it, for are not millions 
overfed and lung-poisoned by impure air 
from the moment of birth ? Such is the 
style of sophomoric inanity which assumes 
to overthrow the doctrine established by 
vital statistics and by the observation of all 
competent men, that all organic defects, 
whether inherited or slowly acquired, are 
transmissible qualities. 

Dr. Oswald answers to his inconsistency 
of cleansing his outside skin with soap 
and water, and allowing his much-abused 
and betimes very filthy inside one — ^the 
alimentary mucous membrane — ^to cleanse 
itself, by the inquiry, "Does Nature ever 
protest against soap and water 7 " She 
does, as every practical physician well knows. 
Turn to any standard author on skin-dis- 
eases, and the use of any kind of soap will 
be found to be prohibited in some cases, es- 
pecially in those whose cuticles, like homoe- 
opathic remedies, are far too tenuous. The 
striking benefit of a cleansing cathartic 



which men and women often feel, after hav- 
ing suffered for days from a dead, heavy, 
aching languor, is such a common reali^ 
tion that Dr. Oswald may save himself the 
trouble of elaborating a specious theory to 
prove them deluded, for facts are such 
stubborn things. 

And this brings me to the silly slang 
diaraoteristic of all kinds of quacks — their 
never-ending harping about " poison-drugs." 
It is their shibboleth, the great hope of gain 
to themselves by acting on the fears of the 
afflicted. What is a poison ? It is any sub- 
stance taken into the body which with more 
or less rapidity tends to destroy life. This 
embraces every substance except foods, air, 
and drink — ^f rom the day eaten by the Bra- 
zilian, to the alcohol in the beer of the 
Teuton. Do a few grains of santonme, to 
expel lumbricoides from the bowels, tend to 
destroy life or to preserve it ? Do a few 
ounces of alcohol, to tide failing vital power 
over a dangerous depression, tend to destroy 
life or to preserve it ? Do a few doses of 
quinine, to arrest an ague-chill, tend to de- 
stroy life or to preserve it ? Or, to put the 
query in another form. Do the effects of 
the santonine, the alcohol, and the quinine, 
tend to aggravate or to render the disor- 
ders for which they are given more danger- 
ous ? Even a Dr. Oswald, or a Dio Lewis, 
who contradicts the almost universal expe- 
rience that they tend to preserve life instead 
of destroying it (that is, do not act as poi- 
sons), may be asked for the evidence to show 
that nearly all the world are wrong, and they 
only are right. If a few doses of quinine 
coidd produce profound and dangerous vital 
disturbances at all approaching those of 
the fever for which the medicine is given, 
then Dr. Oswald might have at least one 
string to his harp. If, after taking fifteen 
grains of quinine, he was seized with a se- 
vere chill — ^with burning fever, with aching 
misery in every bone and nerve of his body 
— with vomiting, with protracted debility 
and wasting of the body, and, after a few 
doses more, with a congestive chill, ending 
life in a few hours, then Dr. Oswald might 
with good reason take up the battle-cry of 
quackery, "Poison! poison!" Until Dr. 
Oswald proves that the quinine does not 
preserve from these very dangers to health 
and life, leaving no ill effects except those 
that belong to the disease^his ipse dixit 
about drug-poisoning is on the same level 
and has exactly the same value as the venal 
drivel of other quacks whose shibboleth he 
adopts. Let me say to him that enlightened 
therapeutists give medicines nearly always 
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on account of the fact that they can com- 
municate certain kinds of energy to deranged 
functions, to modify, exalt, or depress — as 
may seem needful — in order to saye life. 

When a supercilious theorizer, a man 
who has not for a long series of years anx- 
iously wrestled with the problem every day 
of his life how the sick can best be made 
well, thinks he can solye it far better than 
the tens of thousands who have so wrestled, 
one can only feel contempt for his inordi- 
nate vanity — ^to be merged into pity when 
he carries his bigotry about drug-poisoning 
so far as to leave Nature to war unaided 
with the putrescence of syphilis rather than 
take the potassium iodide. The outcome to 
such blood is its evolvement into extinction, 
as it deserves to be. 

It is, Messrs. Editors, scarcely likely that 
one who had the privilege in his youth of 
sitting under the tutelage of such a master 
of organic chemistry as the late Professor 
Draper should not know the very element- 
ary fact that digestion is a chemical pro- 
cess, or that he would fall into the blun- 
der of a Dr. Oswald, who, in the last para- 
graph but one of his answer, writes of 
digestion and assimilation as being one and 
the same thing. But better things can not 
be expected of any one who quotes Dio 
Lewis, Graham — d id genus omne — as au- 
thorities in sanitary science, in place of Pet- 
tenkofer, Parkes, and Richardson. It is 
allowable to speak to the popular reader 
of a large meal as a load for the stomach, 
but it is presumable that Dr. Oswald, in his 
wrath at the application of a mechanical 
term to that process, is not acquainted^th 
the views of some acute, recent philosophers, 
who think that all the phenomena of. the 
universe can be explained on the law« of 
mechanics, from the motions of molecules 
up to those of the celestial masses. 

Dr. Oswald asks, has observation not 
taught me that ** the chronic hunger of the 
dyspeptic is as abnormal as the poison-thirst 
of the confirmed drunkard.*' Few things 
could more conspicuously display a man's 
ignorance of physiology and pathology than 
such a question. Not to enter into the sev- 
eral forms of dyspepsia, let me take the 
most common — a chronic deficiency of gas- 
tric juice to convert food into peptone. In 
such instances there is a dread of eating on 
account of suffering, with hunger because 
of the poverty of the blood and the gaunt 
wasting of the body from inanition. Tet 
the normal craving for food in a state of 
semi-starvation is held by our doctor as 
identical with the abnormal craving for alco- 
hol by the diseased nervous system of the 
drunkard I The true remedy for the crav- 
ing of the drunkard is complete abstinence 
from alcohol. Does Dr. Oswald, to carry 
out his parallel, recommend entire absti- 
nence from food as a cure for the hunger 



of dyspepsia f Or would our astute K. D. 
prescribe a good large ''drunk" once in 
twenty-four hours, even as he recommends 
one good large meal at a like interval for 
the dyspeptic f The abUity to carry out the 
latter plan would take the tough phytigue 
of savages to endure, these being the order 
of men which he holds up for us to copy in 
our gastric performances. Dr. Oswald is 
apparently unable to discern that all the 
customs and habits of savages are inti- 
mately correlated to their vital organism, 
and that for us to adopt only one of them 
might prove murderous to civilized beings. 
For instance, amoi^ the sixty generations 
of barbarians of which he writes, all the 
weaklings were killed off in infancy by its 
perils ; now, we nurse them up to adult life, 
and Dr. Oswald proposes to cure them of 
their weakness by the adoption of a savage 
habit — the one-meal-a-day system. 

Perhaps Dr. Oswald will find that, in 
uttering a gratuitous insult in the closing 
sentence of his communication to that large 
body of medical men to whom alone is due 
the entire credit for all the great discov- 
eries and improvements in anatdmy, physi- 
ology, etiology, hygiene, pathology, surgery, 
gynecology, materia medica, and practice, 
he has only succeeded in belittling and de- 
filing himself . J. R. Black. 

MORE SUPPOSED PBE-GLACIAL HCMAlT 

TRACKS. 
Me$9r$. Ediion : 

I NOTICED in a recent issue of the 
"Monthly," a note in the " Miscellany," re- 
ferring to the presentation of fossil re- 
mains of the primitive horse by Professor 
Leidy, that the remark was made by Pro- 
fessor H. C. Lewis that, while evidences of 
post-glacial man were frequent, it was not 
known that any scientific observations of 
pre-gladal man had been found either in 
Europe or America, etc, etc. I wish to 
bring to the notice of the scientific men of 
America and Europe an incident which oc- 
curred in the town of Chatham in this State, 
some six or seven years ago, and which 
seems to me to distinctly prove the exist- 
ence of pre-gladal man more deddedly 
than anything else that has come under my 
observation. 

The town of Chatham, as may be seoi 
by reference to the map, lies at what has 
been termed the ** elbow of Cape Cod." It 
is exposed to the full sweep of the waves 
from the broad Atlantic, which during the 
storms from the southeast beat upon its 
shores with tremendous force. It was during 
such a storm — the exact date of whidi I can 
not now state — that the bluff upon whidi 
stood the two light-houses, was rapidly un- 
dermined; the bluff here was, on an av- 
erage, some forty or more feet in height, 
and, like all the rest of the cape, was oom- 
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posed of drift. The lamps were removed 
from the two towers, and one of them soon 
after fell over ; the previous morning they 
had stood nearly four hundred feet from 
the bank. The detriitu, by the heavy 
pounding of the surf, was cleaned out, re- 
vealing the fact that the bottom, for half a 
mile along the line of coast, and more than 
one hundred yards landward, had been uncov- 
ered, and consisted of a hard blue clay, in 
which were imbedded many trunks of trees, 
and that the whole surface was covered with 
tracks of animals of different sizes and 
shapes ; while, proceeding in a diagonal di- 
rection from the still-overhanging bluff, 
to the sea, were the perfectly preserved 
tracks of five pairs of naked human feet, 
evidently those of a woman and four chil- 
dren of different ages ; three were upon one 
side of the woman and one upon the other. 
The tracks, as I have been assured by the 
most intelligent men of the place,* were as 
distinct and perfectly preserved in the clay 
bottom, as though made but the day be- 
fore; they all had the same peculiarity 
noticed in those who live a free and unre- 
strained life — ^that the toes were not turned 
out, but that the step was straight forward. 
Around one stump, broken off several feet 
above the surface upon which these tracks 
appeared, were many confused tracks, and 
much hair, f From reports made me, I 
judge it must have been some animal of the 
deer or bison family, scratching himself 
upon the sharp, broken fragments of the 
stump. I sent some of the hair to the Sec- 
retary of the Museum of Natural History 
of Boston for a microscopical examination. 
Although quite a number of months have 
elapsed, no report has been made to me as 
yet of the result of it, although one was 
speedily promised at the time I sent it. 

The question that appeals to the scientist 
for solution is, " When were these human 
foot-prints made ? " It is one more easy to 
be asked than answered ; yet it is plain to 
any observer that they could only have been 
made prior to the Drift epoch, which piled. 



* One of the principal gentlemen from whom 
the above information was derived la Captain 
Geonre Eldredge, author of "Eldredge's Charts," 
"Eldredge's Coast PUot," etc Another is Levi 
Atwood, Esq., editor of the '* Chatham Monitor." 
Both these gentlemen live in Chatham, and ttom 
long personal acquaintance I can speak highly of 
them as men of truth and genend trustworthiness. 
Both thev, and many others, equally reliable, will 
confirm all the facts I have stated above. 

t Captain Eldredge told me he should Judge 
that, were it all collected, there would be two 
quarts of it. He showed me some that he had 
gathered and preserved; it was coarse, reddish- 
brown, and about four inches In length, or varying 
fh>m three and one half to four and one half inches 
long. It may be well to state that after a few 
storms the whole of the uncovered portion was 
covered once more with sand, and all these wonder- 
ful phenomena were obliterated. Under the blufi 
are yet concealed sights, perhaps still more useful 
to archeology. 



by glacial action, over forty feet of stones 
and dirt above them. This deposit was 
made— or at least begun — suddenly. We 
see too many tracks to allow us to believe 
that this bottom could have been at the 
ancient sea, for then the tidal action and 
storms must have obliterated the impres- 
sions ; for they were too numerous and of 
too diverse a character to permit the idea 
that they did not require a considerable pe- 
riod of time for their formation ; the children 
were walking along by the side of their 
adult companion, without fear or hurry; 
close by where they passed, an animal " with 
feet as large as a big ox's, and the same 
shape,'' before or after they passed, relieved 
himself of his winter's growth of hair ; for 
the hair was all of four or five inches long, 
and was trodden into the clay, and adhered 
to the stump in large quantities. There 
were also marks of feet showing a most per- 
fectfcus^mile to the bear of to-day — some 
form of plantigrade^ surely ; and they would 
not have taken the course they did had not 
the coast been clear. It was spring when 
this was covered by the drift, for this animal 
was not only getting rid of a heavy coat of 
hair, in immense quantities, but the woman 
and children were barefoot, conclusively 
proving that the weather, at the time these 
impressions were made, was moderately or 
quite warm, and that it was in the early 
spring ; that a severe winter was the rule, 
by the length and great abundance of the 
hair rubbed off by this bison, moose, or elk, 
or whatever he might be ; that the coast-line 
was lower than it now is, as proved by the 
growth of trees, which served the people 
living near the beach for fuel many weeks. 
But the great question of v}hen all this took 
place, is one that I leave for others to an- 
swer. The fact that the whole of Barn- 
stable County, commonly known as Cape 
Cod, shows, in all its parts, unmistakable 
proofs of long - continued glacial action, 
with large bowlders thickly planted in 
many localities ; while, by boring for wells 
in nearly all parts of the town of Chatham, 
down to a depth of thirty feet or there- 
about, evidences of the drift only are found, 
and then a stratum of blue clay to an un- 
known depth; and that this same clay is 
found all over the cape at varying distances 
from the surface — would mark it as the 
original pre-glacial bottom, and the impres- 
sions I have mentioned those of the true 
aboriginal inhabitants, belonging to the 
Pliocene period. C. J. Rickeb, M. D. 

NxwTON, Mass., May 12, 1883. 



HOMOEOPATHY AND QUACKEBY. 
Met8r9, Editors : 

In the June number of ** The Popular 
Science Monthly " is an article on " Quacks 
and Quackeries," which, in its allusion to 
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homoeopathy, should not go mmoticed. The 
rery fact of homoeopathy being clasaed with 
quackeries is an insult to the nearly nine 
thousand physicians of that school in the 
United States, and their hundreds of thou- 
sands of patrons from the most intelligent 
and enlightened portion of the comnmnity. 
The writer of the article makes an utterly un- 
fair and garbled presentation of our system 
of medicine, and some of his statements are 
absolutely false; as, for instance, he pre- 
tends to quote from an address delivered at 
the meeting of the American Institute of 
Homoeopathy, held in Milwaukee in 1880. 
I have before me the proceedings of that 
meeting, and there is absolutely nothing, 
from the first page to the last, that could 
be even willfully distorted into such a state- 
ment as he makes regarding the progress of 
homoeopathy. As for the legal recognition 
of homoeopathy, let our fifty-four hospi- 
tals, our twelve fully-equipped colleges, our 
forty dispensaries, our medical departments 
in State universities, our insane asylums 
and hospitals under State and city patron- 
age, speak for themselves. 

As a reader of your excellent journal 
for many years, I protest against such treat- 
ment of a recognized system of medicine, 
and trust that you will permit a fair and 
just presentation of homoeopathy to be 
made in the journal. 

Respectfully yours, 

H.R. Stout, M.D. 
Jaokbonvillx, Fla., July 2, 1888. 



INTELLIGENCE SHOWN BY ELEPHANTS. 
Me8ar8. Editors: 

The article on the " Mental Capacity of 
the Elephant," in the August number of 
"The Popular Science Monthly" was of 
much interest, and I beg to add a few more 
instances of the intelligence shown by these 
animals. In my childhood, when circuses 
or menageries exhibited near my home, it 
was my custom to rise early the next morn- 
ing and feed the elephants with biscuit and 
grass. On one occasion, an elephant seemed 
to be trying to attract my attention, and 
when I approached he began moving the 
end of his trunk over the surface of his 
body, as if to rub himself, but not touching 
it. It was his method of begging in panto- 
mime for a piece of wood. I picked up a 
piece of the thin end of a shingle, about 
the size of a page of "The Popular Sci- 
ence Monthly," and gave it to the elephant, 
so that he would be obliged to take it on the 
side, thinking that he would break it when 
it was put to use. To my surprise, after 
looking at the piece of shingle, he dropped 
it and picked it up by the end, and scratched 
himself, without breaking it. It has always 
seemed to me that this act of pantomime, 
and subsequent use of a piece of wood in 



the direction of maximum strength, involved 
a higher degree of animal intelligenoe than 
I ever saw exhibited elsewhere. 

I attended Forepaugh^s circus at Brodc- 
ton, Massachusetts, on the 8th of last June, 
and I recollect seeing other feats than 
those cited by Mr. Homaday, such as tilt- 
ing on a see-saw, sitting with the fore-legs 
straight, "like a cat," and then saluting 
with the trunk; also dancing in various 
steps. But^ shortly after the afternoon per- 
formance, two of the elephants were called 
upon to perform a task requiring more intelli- 
gence than any of the conventional ring 
feats. The facts are given in the following 
extract from the Boston " Herald " of June 
10th: 

The incident referred to took place on the fidr- 
gronnds at Brockton, where Mr. Forepaugh^B show 
was exhibiting. Shortly after the matinee per- 
formance had conclnded, a one-story frame build- 
ing, used as a police-station, caught fire, and in a 
few moments the entire building was enveloped in 
flames. Attached to the station-house was a row 
of horse-sheds, and connecting with the latter was 
the ntuid stand, in close proxiaiity to whidi were 
Mr. Forepaugh^s tents. There being no fire appli- 
ances on the grounds, it may well be assumed that 
the burning building gave serious alarm to the 
circus-people, as weU as to the citizens, many of 
whom had not yet left the grounds. At this junc- 
ture, Mr. Forepaugh and his general manager, C. 
W. Fuller, appeared on the scene. It was plahiiy 
apparent that,, unless the horse-sheds were torn 
down, the grand stand would bum, and, in that 
event, the destruction of the circus-tents was inevi- 
table. TV bile all were excited and making futile at- 
tempts to pull down the building with their hands, 
Adam Forepaugh, Jr., came running up, and, taking 
in the situation at a glance, called his colored as- 
sistant and hastened to the elephant quarters, soon 
after appearing with Bolivar and Basil, the l&tter 
being next to the foimer in pobit of size. The two 
huge beasts were hurried over to the fire, and, 
much to the surprise of the spectators, b^an pull- 
ing down the horse-sheds, in obedience to the direc- 
tion of the junior Forepaugh. Tlie by-stand^« re- 
moved the debris as ust as it accumulated under 
the mighty blows of the elephantine firemen, who 
seemingly looked upon theamdr as a matter of little 
moment. In an incredibly short space of time the 
horse-riieds were demolished, the grand stand was 
saved, and the drcus-tents loomed up as proudly 
as ever. 

0. J. H. W. 

BosTOir, August 1, 1888. 



ASSOCIATION OF COLORS WITH SOUNDS. 
IfeBsrs. Editors: 

In the August number of your " Monthly** 
you present a translation of a notice on the 
** Association of Colors with Sounds.'' The 
phenomena in question occur also in the 
sphere of other senses. Two Zurich stu- 
dents* notice association of sounds with 
lights : e. g., to one subject the full moon 
looked at through a red glass brings up the 
sound of an / joined to an 0. Tastes, smells, 
even the shapes of bodies, pains, warmth, 
and cold arouse color visuaUzations in some 
subjects. All these are far less common 

* Bleuler and Lehmann, ^* Zwangsmas^e 
lichtempfindung durch Scholl," etc., Leij^ic, 18SL 
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than '* color-hearin^/' and more yagae as 
well as indiyidualistic. While in some in- 
stances the ** photism," or associated color, 
is distinct for every note in the octave, and 
even for the overtones, in the associations 
with sounds, those with tastes, smells, etc., 
are barely more distinct than that fine, 
pleasant tastes and smells suggest bright 
colors, and contrariwise. 

There seems to be an appropriateness 
in these general associations somewhat as we 
find in such expressions as a *^«toee^ child." 
No one, I venture to say, if asked to as- 
sociate colors with sounds, would make 
light colors correspond to low notes. More 
than this: Bleuler and Lehmann give a 
table of the number of cases in which cer- 
tain colors are the ** photisms '' for the dif- 
erent vowel-sounds. On asking several per- 
sons to force themselves to make similar 
associations, I was surprised to find how 
well their answers agreed with the table. 
The answers were sometimes given with 
great reluctance, and, when evidently little 
more than guess-work, often disagreed with 
the tables.* 

In the case of musical notes, tastes, 
smells, etc., the association seems to be 
efi^ecteid by the " aentatianal element chiefly, 
if not entirely,'' in the vowel associations, 
and still more, in those with words, an 
'* intdt-ectual element seems to play a part.'' 
The sight as well as the sound of some let- 
ters and words brings up the ** photism." 
We all know that some words have a charac- 
ter ; words alike in meaning, the one of 
Latin, the other of Anglo-Saxon origin, often 



differ more in eharaeUr than in anything 
else. In some cases it seems to be the 
character that forms the ground of associa- 
tion. 

We find also visualizations of numbers ; 
by some they are seen rismg in a scale up 
to ten or twelve, and then breaking off, by 
others going around the body, and in one 
case even moral character and sex are at- 
tributed to them. These associations seem 
to betaken out of the sphere of the senses 
into that of the intellect It is to be no- 
ticed that the intellectual associations are 
more individualistic than the eenaational 
ones. The " photism " of the same tone is 
probably similar in two persons ; if the same 
word, probably entirely different. 

Of 596 persons (383 males, 213 females) 
examined, 76 cases were found, I e., about 
1 2^ per cent Slightly more (proportionately) 
cases were found in females than in males. 
The young seem to be subject to these visual- 
izations rather than the old ; the educated 
than the uneducated. The tendency to these 
phenomena seems to be hereditary. 

There are many interesting and curious 
facts to be noted in these phenomena ; the 
time for their explanation has not yet come. 
The method that seems most promising is 
that of careful compilation and judicious 
comparison of individual cases ; and I take 
the liberty of adding that I would be very 
much indebted to your readers for any 
reports of similar phenomena observed in 
themselves or others. Joseph Jostbow. 

GsaMANTOWir (Philadklphia, Pa.), 
Augtutl^rm. 
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TEE MINITEAPOLIS MEETING, 
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E are gratified in being able to 
report that the recent meeting 
of the American Association for the 
Advancement of Science, held this year 
at Minneapolis, was most satisfactory 
and successful. It was, of course, not 
so large as it would have been if con- 
vened in a more central and accessible 
place, but we have attended smaller 
gatherings of this body a good deal 



* In one case the Answer to the call for an asso- 
ciation with o was ** oranfre, bat it may be becaose 
that be^s with an 0.^ Bleoler and Lehmann give an 
exactly similar case when the color was visnalized. 
Even more accidental droomstauces than this form 
the ground of snch associations. I found one per- 
son to whom Sunday always calls up the color blue 
(similar cases are reported by the Zurich students), 
and who traces the circumstance to bis having worn 
a blue ftock on Sundays in early childhood. 

VOL. xxin. — 64 



nearer the seaboard. About three 
hundred members were in attendance, 
which, considering the obstacle of dis- 
tance to be overcome by many of them, 
shows that there is a strong and well- 
sustained interest in the work of the 
Association. But the success of such 
a meeting is by no means dependent 
upon the extent of the congregated 
membership, for it may be assumed 
that those present were mainly selected 
by the earnestness of their interest in 
the objects of the organization. A suc- 
cessful scientific meeting, so remote from 
the great centers of population, is the 
best test of the vigor and prosperity of 
the body. No doubt it is desirable 
that it should most frequently meet 
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at points of average aooessibility ; but, 
as the policy of the Association em- 
braces the whole country in the sphere 
of its influence, and as it is designed, at 
least partially, to encourage the popu- 
lar interest in science by yisiting suc- 
cessively all the leading cities, it is well 
that outlying places should not be ha- 
bitually neglected. The strangers were 
welcomed with the most hospitable en- 
tertainment by the citizens of Minne- 
apolis, and everything was done to 
make their visit agreeable. 

The work of the American Associa- 
tion on this occasion was excellent on 
the whole, and does not suffer by com- 
parison with that of previous gather- 
ings. There was a large list of papers 
of quite average merit, and some of 
them of unusual interest. Able ad- 
dresses were delivered by the chair- 
men of the sections, and the one by Pro- 
fessor Rowland, of Johns Hopkins Uni- 
versity, before the Section of Physics, 
we hope to give our readers in the next 
number of the " Monthly. " The retiring 
president. Principal Dawson, of Mont- 
real, gave an able address on **Some 
Unsolved Problems in Geology," the 
first part of which will be found in our 
columns this month. It is mainly devot- 
ed to a discussion of the evolution hy- 
pothesis, of which Dr. Dawson can not 
be claimed as an adherent, and he im- 
proved the occasion to give a forcible 
exposition of its difBculties from the 
geological point of view. It is undeni- 
able that these difficulties are many and 
formidable, and it will, no doubt, take a 
long time to clear them up, whOe the so- 
lution of still unresolved problems will 
very possibly result in important modi- 
fications of the theory as now enter- 
tained. But the establishment of the 
doctrine of evolution as a comprehen- 
sive law of nature is no longer depend- 
ent upon its freedom from embarrass- 
ments or that absolute completeness of 
proof which will only become possible 
with the future extension of knowledge. 
Notwithstanding these drawbacks, the 



evidence for it is so varied, so consist- 
ent, and so irresistible, as to compel its 
broad acceptance by men of science, 
who, while disagreeing upon many of its 
questions, acknowledge that it is now 
indispensable as a guide to the most 
multifarious investigations. It is grati- 
fying to observe that the spirit of pas- 
sion, dogmatism, and prejudice, which 
has been so rife in connection with this 
discussion during the past generation, is 
measurably subsiding, and that the con- 
troverted questions that remain are con- 
sidered with increasing calmness, can- 
dor, and loyalty to truth. 



CONCEBNIKG QUACKERY, 

Some offense has been taken at parts 
of Dr. Shepherd's article on " Medical 
Quacks and Quackeries,'' which ap- 
peared in our June issue. The writer 
ranked homoeopathy as a form of quack- 
ery, and cited certain of the dogmas of 
Hahnemann, founder of the school, in 
justification of his charge. " The Pop- 
ular Science Monthly " is censured for 
lending the weight of its authority to 
this accusation, and we have received 
sundry replies to Dr. Shepherd's stric- 
tures, of various merit, one of which, 
from an eminent source, is herewith 
printed. 

It seems hardly correct to charge 
the *^ Monthly " with lending its influ- 
ence to partisan objects in this matter, 
because the expression of an opinion on 
the part of a contributor by no means 
commits the magazine to it. Many pe- 
riodicals advertise that the editors do 
not hold themselves responsible for the 
views of their writers: we have not 
done this, because it seemed superflu- 
ous. We often print statements with 
which we do not agree, and sometimes 
express dissent; but it by no means fol- 
lows that a failure to protest is to be 
construed into an indorsement of all 
that appears in our pages; while cer- 
tainly no one would expect that we 
should limit ourselves to printing only 
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tbat ^hich perfectly accords with ocor 
own notions. That we are not parti- 
sans in this matter should have heen 
inferred from our frequent habit of 
giving replies to one-sided statements, 
as is done in the present number, and 
also from the fact that we have pub- 
lished sharp reflections upon the regu- 
lar school of medicine. The article en- 
titled "Quackery within the Profes- 
sion,'' which appeared in the March 
number of the "Monthly" of last year, 
sufficiently attests this: it was an un- 
sparing denunciation of the quackish 
tendencies that are growing up with- 
in the limits of the old orthodox medi- 
cal school. 

We are much inclined to accept the 
view taken in that article, which is that 
** system» and eurei of any class or de- 
scription-' adopted by any school of 
medicine are of the nature of quack- 
ery. We agree with the writer when 
he says : " There is no system, or cure, 
or charm, or nostrum, known to the 
profession; our calling consists solely 
in the rational study and treatment of 
disease on common-sense principles." 
Whether a valid " system " of practical 
medicine will ever become possible is 
doubtful, but it is sufficientJy certain 
that the present state of science does 
not warrant it ; and, in this condition 
of things, any one method of cure to be 
generally followed must be misleading 
and injurious. Yet, to the mass of the 
people, there is something fascinating 
in a medical theory that can be put into 
a neat and simple formula. And the 
effect of this is more pernicious in pro- 
portion as these formulas are made the 
rallying-cries of the different schools 
of medical practice. These schools are 
candidates for popular favor. The pat- 
ronage of the physician comes from the 
people; the people are ignorant and 
prejudiced, and easily taken by catch- 
words and dap-trap; while the doctors, 
as a class, are sufficiently human to avail 
themselves more or less of this state of 
facts in the way of business. The 



tendency of practitioners ia to mag- 
nify the differ^ioes among the several 
'pathies, and thus to favor the notion 
that some one of them contains the fun- 
damental truth, while all others are es- 
sentially erroneous, and, as the people 
are generally educated to identify them- 
selves with sects and parties, they are 
well prepared to become partisans in 
the matter of medical treatment. Thus 
doctors and laymen react up<m each 
other to strengthen injurious prejudices. 
As Dr. B. O. Beard remarked, in an 
article upon "The Schools of Medi- 
cine," which we printed last February : 
" Booted in the professional ignorance 
and bigotry of almost a century ago, 
fostered by the bitter rivalries and ex- 
dusivism of opposing theorists, these 
differences have been taken up and fed 
by popular opinion, until they serious- 
ly embarrass the progress of medical 
knowledge, and tend to destroy all fmth 
in the science and art of healing. The 
medical fraternity at large, and of both 
schools alike, is responsible for this un* 
fortunate condition of affairs. When 
professional men, who, supposably, rep- 
resent the best phases of liberal thought 
and scientific culture, lend their names 
to the partisanship of mere theory, and 
array tiiemselves under sectarian titles 
which dgnify their adherence to an ex- 
clusive dogma, it is small wonder that 
the laity should follow in their foot- 
steps, and cast their views into the yet 
narrower mold of unreasoning preju- 
dice." 

The fact is, medical practice is far 
in advance of medical theory. Physi- 
cians can do a good deal more than 
they can explain. The advice of the old 
judge to the young judge — "Befrain 
from too much expounding, for yon 
will generally be right in your decisions 
and wrong in your reasons for them " 
— is not without its bearing upon the 
medical profession. Medical philoso- 
phizing may be well, but it must be 
kept within limits, or it will certainly 
mislead in practice. The doctor who 
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has a hobby in wbioh he profoundly 
believes will be dangerons in the sick- 
room. The most important revolution 
in medicine that has ever taken place 
is that modem change of view by which 
the practitioner leaves more and more 
to natore in the condact of his art 
and, as a consequence, assigns an ever- 
increasing value to hygienic considera- 
tions. 

In regard to homoeopathy, there can 
be little doubt that its practical influ- 
ence has very much coincided with the 
inevitable modem tendency to abandon 
heroic treatment, and give nature a bet- 
ter chance. But homoeopathic theory is 
quite another thing. Dr. Bayard, in the 
paper we publish, written to vindicate 
its claims, says that *' homoeopathy, as a 
science, is the law of the vital force ^ ; 
and, again, *^ disease is the impairment 
of the equalization of the vitid force." 
But the most advanced scientific think- 
ers are seriously asking, Is there any 
such thing as the vital force? or, if 
there be such a thing, wha); is it? Cer- 
tainly it is a something which played a 
far larger part in medicine when the 
scientific knowledge of life was in its 
lowest condition. Everything in the 
organic economy not understood was 
then ascribed to "the vital force." 
Every step of physiological progress has 
consisted in wresting something from 
"the vital force," and explaining it in 
some intelligible way. As physidogical 
problems have been resolved by physi- 
cal and chemical principles, and taken 
their place among the proved results 
of science, " the vital force " is no long- 
er invoked to account for them. Its 
sphere has, therefore, been gradually 
restricted, and its intrenchment is still 
in the narrowing field of physiolo^cal 
mystery. To ascribe an effect to *'the 
vital force " is now but another way of 
saying that we do not understand its 
cause. How the mysterious and the 
inexplicable can become the basis of a 
special and distinctive science is itself 
something of a mystery. The article 



of Mr. Shipman on ** Matter Living and 
Not-living " will be read with interest 
in connection with that of Dr. Bayard. 



LITERARY NOTICES. 

Sfencib'sDiscriftivx Sociology: AOtclo- 
P.SDXA OF Social Facts, representing the 
Gonstitiition of Every Type and Grade of 
Human Society, Past uid Present, Sta- 
tionary and Progressive. In Eight Puts, 
large folio. D. Appleton & Co. Price, 
$36. 

Wi have from time to time made refer- 
ence to this great work as its parts have 
successively appeared during the last fifteen 
years; but, having now assumed its com- 
pleted or final form, we desire to call atten- 
tion to it as a whole, and calculated to 
meet the wants of modem students in the 
way of a valuable work of reference. ' * 

As we have repeatedly explained, this 
comprehensive cycloptedia of social data is 
novel in form, the whole work being planned 
and executed with a view to the utmost 
facility in getting at the multitudinous facts 
which it records. Mr. Spencer had before 
him a task of great difficulty when he at- 
tempted to present the materials that are 
descriptive of all phases of human society 
within an available compass, and by a plan 
that shall make them in the highest degree 
accessible for reference, and at the same time 
instructive for comparative study. After 
long refiection and various trials, he was 
compelled to adopt the tabular mode of ar- 
ranging the facts, which necessitated the 
folio form of publication, with very large 
pages. This, of course, was undesirable^ 
but it was unavoidable ; yet, as the work is 
one rather for consultation than for con- 
tinuous reading, there is really an immense 
gain in the plan chosen by which any one 
of its multifarious subjects may be followed 
out in its broadest relations with ease and 
dispatch. 

Of course, the first thing Mr. Spencer 
had to do was to arrive at a classification 
of those elements and activities of human - 
society which are the objects of study by 
the sociologist. These elements and factors 
exist in nearly every human society, but 
with the widest differences of form and 
development In low and rude commiini- 
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ties, the parte that make up the social state 
are mdimental, while in the ascending grade 
of social progress thej are developed to 
all degrees of complexity. Some societies, 
as the savages, are stationary, that is, 
without historic change, and the descrip- 
tions of their composition and character 
are therefore simple, and occupy the least 
space. But other communities have had a 
long historical development, which has, of 
course, consisted in the evolution of the 
constituent parts, and these have therefore 
to be separately traced through all the stages 
of progress. 

To understand how difficult the mode of 
pres^atation was, we have but to refer to the 
extoit of the subjects dealt with. Among 
the social structures and activities, are the 
forms of government, both general and local; 
industrial, educational, and military institu- 
tixms ; domestic relations, and the constitu- 
tion of families ; religious systems and ideas, 
and ecdesiasUcal organizations ; ceremonial 
customs, and social habits ; recreations and 
amusements; useful arts, inventions, indus- 
tries, and the progress and condition of 
knowledge; moral sentiments, ideals, and 
practices, and the cultivation of taste and 
aesthetic art ; the physical, intellectual, and 
emotional characters of different peoples 
and races ; and the widely varied conditions 
of nature, and the environing circumstances 
that influence the social state. These are 
the fundamental facts of all communities 
which are to be inquired into by the student 
of sodal science, and Mr. Spencer's problem 
was to bring these facts into such relation 
by classification and tabular representation 
as will facilitate comparison for scientific 
purposes. It was indispensable that two 
conditions be fulfilled: In the first place, 
the facts required to be so presented as to 
bring out coexisting conditions, or to show 
how the various factors were combined and 
correlated in the social structure at any one 
period. In the next place, it was impera- 
tive that the movement of progressive so- 
cieties from. epoch to epoch should be so 
exhibited that each constitu^it should be 
separately traced, while at the same time 
the consensus of advancement is displayed. 
Progressive societies grow unequally. Some 
advance rapidly in certain lines, and slowly 
or not at all in others, and to deduce the 



laws of sodal growth, the first condition is 
that of comprehensive comparative Study, 
and Spencer's cydopsedia is conformed 
throughout to the attainment of this ob- 
ject. 

It will be seen that in the nature of 
the case the work must have been on a 
very comprdiensive scale. A treatise for 
this purpose withm moderate limits would 
have been good for nothing; and the treat- 
ment of the subject in the ordinary form of 
books would have been of but very little 
service. But, by getting rid of all that is 
superfluous, by eliminating irrelevant state- 
ments, and rejecting comment and specula- 
tion, in short, by confining the digest to the 
essential things concerning human society 
to which science must be ocmfined in its 
work of estabishing general truths, it be- 
came possible to condense immense amounts 
of historic and descriptive matter within 
comparatively narrow spaces. It is the 
merit of Spencer's work to have accom- 
plished this object with remaritable success. 
Of course, anything like a really universal 
description of human societies, no matter 
how condensed, would be practically im- 
possible, nor would it be at all necessary. 
What is wanted for general instruction, and 
sdentific induction, is an array of social 
data that shall largely represent all the 
types, forms, and grades of the social state. 
The greatest number of human societies 
upon the earth are still in the low and com- 
paratively stationary condition, although in 
this respect no two are alike. A large 
number must therefore be studied, sufficient 
for the derivation of general principles, but 
it would be needless to extend the list to 
unmanageable proportions. Then there are 
societies which have advanced to certain 
stages of civilization where they have been 
arrested and fallen iiito decay. A sufficient 
number of these require to be represented 
to teach the lessons they are caleulated to 
enforce. Then there are societies which 
illustrate a long and slow historic progress 
through many centuries, and which stand 
at the head of the present civilization of 
the world. These are selected for the study 
of social development in its highest degree 
as hitherto attained. Mr. Spencer's work 
covers this broad field, and is thus fully 
adequate for the sdentific demands of the 
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age in fmrsuing oomprehensive sodologiotl 
inquiriefl. 

So large and laborious was the under- 
taking upon which he engaged and so diffi- 
cult was it to command capable assistance 
in carrying out the project, so heavy the ex- 
pense of the undertaking, both in securing 
the protracted serrices of capable assistants 
and in the publication of the works, which 
Mr. Spencer had to meet alone, and so in- 
tensely was Mr. ^ncer himself absorbed in 
the execution of his elaborate system of 
philosophy, that the ** Descriptive Sociology^' 
proceeded slowly, and was published irregu- 
larly as the parts were successively brought 
to completion. They therefore appear in an 
order that was determined by the ciroum- 
Btances of their preparation. Of all the 
savage races upon the globe, the very lowest 
are the Negritto tribes and the Malayo-Poly. 
nesian races. These are dealt with in Part 
III of the cyclopaedia. Seventeen examples 
are given as types of the lowest races, viz. : 
the Fuegians, Andamanese, Veddahs, Aus- 
tralians, Tasmanians, New Caledonians, New 
Guinea people, Fijians, Sandwich Islanders, 
Tahitians, Tongans, Samoans, New Zealand- 
ers, Dyaks, Javans, Sumatrans, Malagasy. 
Part rV is devoted to thirteen of the repre- 
sentative African races ; Part Y to fifteen of 
the Adatic races ; and Part VI to seventeen 
of the principal American races. These four 
parts exemplify the undeveloped, or the but 
rudely developed forms of social life which 
are to be taken as starting-pmnts in study- 
ing the development of mankind. Part II is 
devoted to more advanced forms of society, 
the imperfect civilizations of which are de- 
cayed or extinct, and it embraces the Mexi- 
cans, the Central Americans, the Chibdias, 
and the- Peruvians. This line of study is 
also still further pursued in Part VII, whidi 
delineates the social life and the form of 
dtilization attained by the Hebrews and the 
Phoenidans. Pui; I and Part VIIT, the 
first and last issued, are devoted to the so- 
oiologieal history of the English and the 
French as old historic and still flourishing 
civilizations. There is a more or less con- 
tinuous sodal history of England and France, 
running through some two thousand years 
and culminating in their present high devel- 
opment, which makes them the best exam- 
ples for tradng the slow-working agencies 



by whidi the bluest social conditions have 
been attained. The sociology of the Frmioh 
is the most elaborately worked out oi i^ 
the part devoted, to it being so large as to 
rank it as a double number. 

It was Mr. Spencer's original intention 
to indude s<»ne other sodeties m his pn^ 
ect, but, as its execution threatened to be- 
come pecuniarily ruinous, he dosed the 
undertakmg with Part YIII. Butthesdiol- 
arslup of the world owes him its best thanks 
for having carried this great, original, and 
invaluable work to such satisfactory com- 
pletion as it has actually attained. The 
history of the advance of knowledge hardly 
furnishes a parallel to this enterprise. Mr. 
Spencer foresaw many years ago that the 
establishment upon a sound and permanent 
bads of the highest and most important of 
all the sdences, that of human society, would 
depend upon such a collection and systema- 
tization of its immense data as had never 
been attempted w even dreamed of by in- 
quirers upon sodal subjects. All sdenoe 
rests upon the foundation of observed facts, 
and these facts must be as extensive as the 
generalizations to be built upon them. And, 
because such data were ndther at hand nor 
forthcoming, nor deemed possible of pro- 
curement, it was held that sodology could 
never become a legitimate and wdl-grounded 
sdence. It might be a region of specula- 
tion, but it could have no valid inductive 
basis. Mr. Spencer perceived that there was 
no reason in the necessity of things for this 
hopeless conclusion, and he accordingly un- 
dertook the preliminary work of preparing 
a solid foundation for the new sdenoe. Nor 
is it too much to say that the issue of the 
first part of the "Descriptive Sodology" 
settled the question. So eminent an au- 
thority upon this class of subjects as Mr. E. 
B. Tylor, author of the "Early History of 
Mankind,*' remarked upon its appearance, 
" It is a suffiei^it answer to all disbelieyers 
in the possibility of a sd^ice of history.*' 

That this great work should not have 
been appreciated by the age to which it was 
offered is not surprising. The sdences that 
have been long established are still strug- 
gling for educational recognition, and no 
form of intellectual labor is so ill appreci- 
ated in these times and especially in this 
country as that which aims at the extensioii 
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of knowledge and the establishment of new 
truth. But this state of things can not last. 
Science is destined to make its way, and the 
science which furnishes a new method and 
new aids in the study of human affairs is 
bound to force the recognition that has not 
yet been accorded. There are many gropers 
in the field of so-called ** Social Science/' 
and, although their results are of but little 
value, they attest a yague belief in the so- 
cial order as something capable of rational 
eluddation. What we want is better 
methods of conducting the investigation and 
a truer spirit of science in their pursuit. The 
work here noticed, in proportion as it be- 
comes known, is certain to be tributary in 
an eminent degree to this desirable end. 

Report on the Thermal Springs or the 
Yellowstone National Park. By A. 
C. Peale. Author^s edition. Washmg- 
ton. Pp. 454, with Plates and Charts. 
The report is a Part extracted from the 
report of Dr. Hayden's "Geological and 
Geographical Survey of the Territories for 
1878," and well deserves the distinction of 
a separate publication. It gives full ac- 
counts of all the geysers and hot springs of 
the park, arranged in the order of the river 
systems to which they belong, with the his- 
tory of our knowledge of them, and of the 
region as a whole, accompanied by illustra- 
tions tinted in the natural colors, and maps, 
in which each spring and phenomenon de- 
scribed is' indicated by a corresponding 
number. The reader of the historical in- 
troduction will be surprised to learn how 
short a time these wonders, now familiar 
and world - renowned, have been known. 
John Coulter, of Lewis and Clark's expedi- 
tion, was the first man who ever saw them, 
and his accounts of them, first given in 
1810, were not believed at all. James 
Bridger next told of them, in 1 844, and was 
likewise discredited. Even the newspapers 
were afraid to publish any of his stories. 
Captain John MuUan, in 1853, heard some- 
thing about the hot springs and geysers 
from the Indians ; and Captain Reynolds, in 
ft report to the Fortieth Congress, admitted 
that Bridger might possibly have seen such 
springs as he descHbed. The first authen- 
tic description of the springs was published 
by David E. Folsom in the "Lakeside 
Monthly,** Chicago, m 1870. Other explo- 



rations were made at about this time, and 
other magazine articles, some of them illus- 
trated, were published concerning the phe- 
nomena ; and the first scientific accounts of 
the region were given by the geological sur- 
veys of 1871 and 1872. 

The Diseases or the Liver, with and 
without Jaundice. By George Bar- 
ley, M. D., F.R. S. Philadelphia: P. 
Blakiston, Son & Co. Pp. 751. Price, 
$5. 

The author published in 1863 a mono- 
graph on " Jaundice," with observations on 
the special application of pathological chem- 
istry to the detection and treatment of dis- 
eases of the liver and pancreas. With the 
fruit of twenty years of additional experi- 
ence, he has again gone over the subject 
and produced the present treatise, which, 
although it embodies the whole substance 
of the original monograph, " bears no more 
resemblance to it than a mature adult does 
to the suckling from which he sprung^'' 
While the scientific principles on which 
both works are founded are identical, the 
present one is much larger than the former, 
and contains in a condensed form a consid- 
erable amount of clinical and scientific data 
that have never before been collected into 
one volume. As in other branches of sci- 
ence, many old theories have been aban- 
doned. The work being intended for the 
use of the " qualified brethren" of the au- 
thor, he does not undertake to discuss them, 
but, in order that the reader may see how 
many of them have been given up and how 
many new ones espoused, he has put his 
own views, in accordance with the facts and 
arguments expressed throughout the vol- 
ume, into a concise and diagrammatic tab- 
ular form. 

"Bulletin or the American Museum or 

Natural History." Vol. I, No. 4. 

New York: Printed for the Museum. 

Pp. 40, with Plates. 

The present number of the "Bulletin" 
is wholly occupied with a contribution by 
Joseph B. Holder on "The Atlantic Right 
Whales," in which he maintains that the 
black whale so called of the temperate At- 
lantic, which was lately introduced to sci- 
ence as a recent discovery, and is now after 
a long period of nearly total extinction rap- 
idly increasing in numbers, "is the one 
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which our f orefathera found abundant along 
the Atlantic coast, from Newfoundland to 
Florida. It is the one which was first hunted 
by the Cape God and Nantucket whalers ; 
and is not the one now and latterly cap- 
tured in the Arctic seas.'' Facilities have 
been given for the study of the animal by 
the existence of fire skeletons in America 
and Europe, and by the capture of an adult 
specimen in 1882 off the New Jersey coast 
To the results of the author's studies of the 
American specimens are added criticisms of 
previous accounts of the right whale, and a 
summary of historical mentions relating to 
the present and allied species. Some of 
Dr. Holder's condusicms have been disputed 
by Mr. J. A. Allen. 

Saxon TiTHiNChMiM ni Amirioa. By Hb»- 
BERT B. Adams, Ph. D. Baltimore: 
Johns Hopkins University (*' Studies in 
Historical and Political Science "). Pp. 
28. Price, 26 cents. 
The tithlng-man's duties in Massachu- 
setts and Plymouth colonies were very much 
like those of the constable, and, though he 
was preceded by officers of that name in 
New England, he was a far more ancient 
officer than the constable in the old coun- 
try. While the constable had the care of 
public order, the tithing-man's duties were 
rather connected with the preservation of 
order and morals in families. Originally 
one was appointed for every ten families. 
Dr. Adams follows his account of the func- 
tions of the New England tithing-man with 
a review of the history of the office, which 
he traces back to the Saxon rule in England. 

MiDIOAL EOONOMT DURINO THE MlDDLE AOES. 

By Georoe F. Fort. New York : J. W. 
Bouton. Pp. 488. 

The author styles his work *' A Contri- 
bution to the History of European Morals, 
from the Time of the Roman Empire to the 
Close of the Fourteenth Century." Its gen- 
eral purpose is stated to be that of an his- 
torical inquiry into the practical effect upon 
social life throughout the period traversed, 
of that singular credence which involved 
preternatural agencies. This belief appears 
to have been particularly general and con- 
trolling in respect to matters appertaining 
to the preservation and restoration of bodily 
vigor. Superstition seems to have reigned 



supreme down to the time of Charlemagne. 
From that epoch the slow growth of better 
ideas and a more intelligent practice may 
be traced, beginning with the schools fos- 
tered by that enlightened ruler, and tite 
scholars he called around him. The scope 
of Mr. Fort's work includes the condition of 
medical art under the Roman emperors to 
Qalen's time ; the influence of the Alexan- 
drine schools in producing a regular system 
of magic cures, and the progress of the 
magic system as a moralistic episode of the 
middle ages, concurrent with ancient medi- 
cal text-books in the cloisters ; the gradual 
development of the science, aided by Arabic 
erudition at the Italian universities ; and the 
bloom of aldiemy and astrology. Among 
special features receiving attention are the 
curative powers ascribed to gems, incan- 
tations, etc., the manner of dealing with 
abandoned women, and the status of physi- 
cians, of both sexes, at different epochs. 

A Dictionary of Practical Medicine. By 
Various Writers, edited by Richard 
QuAiN, M. D., F. R. S. Fourth edition. 
New Xork : D. Appleton & Co. In <me 
large 8vo voL By 1,884, with 138 il- 
lustrations. Price, $8. 
This work, which has engaged the edi- 
torial labors of Dr. Quain for several years, 
is a single octavo volume of some eighteei 
hundred pages. No dictionary of medicine 
so compendious, and at the same time so 
authoritative, has yet appeared in any lan- 
guage. One hundred and sixty writers con- 
tribute an immense number of articles, va- 
rying in length from a column or less to 
thirty pages. Each contributor ^Volunteered 
or was invited to write on a subject with 
which he was specially familiar " ; and the 
list of authors is as representative of the 
best literature of the profession in England, 
Ireland, and Scotland, as any that could 
have been framed. If the name of a dis- 
tinguished authority is missed here and there, 
this is only the inevitable result of there 
being other and sometimes younger men, 
equally qualified and more conveniently situ- 
ated for the particular purpose. Dr. Quain's 
editorial resources have been, indeed, of the 
amplest kind; he has marshaled an array 
of professional talent which is not only 
creditable to the position of the editor 
among his colleagues, but creditable like- 
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wise to the profession as a whole. Those 
who know nothing of dictionary-editiog will 
hardly appreciate the editorial labor that 
this work represents. A sense of propor- 
tion in assigning the space to the several 
subjects in a vast field of knowledge must 
be constantly and watchfully observed, along 
with a due consideration for the value of 
everything that a distinguished contributor 
would wish to write on his favorite theme. 
It is given only to a firm hand and a delicate 
tact to achieve success in such an enter- 
prise ; and the measure of Dr. Quain's suc- 
cess must be, on the one hand, the compact 
form and size of his dictionary, and, on the 
other, the endless variety of the articles and 
the value of the signatures that they bear. 
An encyclopedic undertaking of this com- 
pass and quality brings to light both the 
wealth of our home resources in the par- 
ticular learned profession, as well as the dis- 
tinctively English characteristics of brevity 
and point The new " Dictionary of Medi- 
cine " will take rank with the corresponding 
works in other departments of knowledge, 
for which the English press has acquired 
a certain distinction abroad; and it does 
not surprise one to hear that steps are being 
taken to have it translated into more than 
one Ck>ntinental language. 

The work is primarily a dictionary of 
practical medicine for the use of practition- 
ers. It includes naturally all the diseases 
that come more particularly within the prov- 
ince of the physician as distinguished from 
that of the surgeon ; but in the numerous 
articles on general pathology, general thera- 
peutics, hygiene, medical jurisprudence, dis- 
eases peculiar to women and children, and 
subjects on the border-land of medicine and 
surgery, it includes all but the most tech- 
nical parts of surgery also. It is, therefore, 
a work in which the general practitioner of 
medidne will find articles, in alphabetical 
order, on all the subjects that are likely to 
come under his notice in the course of his 
every-day work. The direct interest of it 
for the laity — ^the interest of the subject- 
matter, if not of the volume itself — is proved 
by the liberal allowance of space given to 
many matters that are a concern to all edu- 
cated persons. Chief among the articles of 
this class are those on " Nursing the Sick 
and the Training of Nurses " (Miss Nightin- 



gale), *' Administration of Hospitals, and the 
Construction of Hospitals " (Captain Doug- 
las Oalton), '* Public Health ^ (the late Dr. 
Farkes), ^Yaccmation'' (the late Dr. Sea- 
ton), ** Contagion *' (Mr. Sunon), '' Personal 
Health '* (Dr. Southey), and " Predisposition 
to Disease " (Dr. W. B. Carpenter). Sorter 
signed articles of general interest are those 
on "Diet," "Climate," "Health Resorts," 
" Mmeral Waters," " Sea-Air," « Sea-Baths," 
"Sea-Voyages," "Sea-Sickness," "Baths," 
" Douche," " Hydrotherapeutics," * " Exer- 
dse," " Fatigue," " Effects of Extreme Cold 
and Extreme Heat," "Sunstroke," "Mala- 
ria," "Periodicity m Disease," "Epidem- 
ics," "Plague," "Quarantine," "Disinfec- 
tion," "Mortality," "Alcohol and Alco- 
holism," " Criminal Irresponsibility," " Civil- 
lucapadty," and many more. 

Many of the subjects of that dass were, 
of course, ably handled by the older ¥rriters ; 
and, more particularly, diet, climate, sea-voy- 
ages, and the like, were matters familiar to 
the contemporaries of Hippocrates and Ga- 
len. But there are not a few articles in 
this dictionary of which even the headings 
would have been looked for in vain in a 
similar work as recently as fifty or sixty 
years ago. "Anaesthetics," "Ophthalmo- 
scope," "Laryngoscope," "Microscope in 
Medicine," " Clmical Thermometry," " Phys- 
ical Examination " — how great an increase 
in the useful power of medidne and surgery 
do these new titles represent I " Addison's 
Disease," " Lymphadenoma," " Leuoocythe- 
mia," " Pernicious Anaemia," " Myxoedema," 
" Locomotor Ataxy," " Pseudo-hypertrophio 
Muscular Paralysis," " Diseases of the Spinal 
Cord," "Pneumogastrio Nerve," "Sympa- 
thetic Nervous System " — ^how much is there 
here that is quite new and curious, and may 
one day be even useful! "Diphtheria," 
"Typhoid Fever," "Malignant Pustule," 
"Microoocd," "BadUi," "Parasitic SWn 
Diseases," "Chyluria," "Thrombosis and 
Embolism," "Fatty Degeneration "—-how 
much of progressive theory, better discrimi- 
nation, and rational suggestion is contained 
in those I The headings " Antiseptic Treat- 
ment" and " Diseases of the Ovaries" will 
call to mind a degree of success in formida- 
ble surgical undertakings which no previous 
generation has known. It would be an end- 
less task, and much too technical, to enter 
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into details aboat these numeroos additions 
to the catalogue of diseases, to the stock of 
pathological ideas, and to the reeooroes of 
treatment The enumeration will serve to 
show that the alleged progress of medical 
science can be substantiated, if need be, bj 
full particulars. It may be more generally 
interesting to give some account of the mod- 
em position of medical sdence— of its pre- 
cision, and of what its precision depends 
upon. 

PUBLICATIONS BECEIVED. 

On the Clutracters of the Skull in the Hftdro- 
Btnride; and on some Yertebnta from the Por- 
mian of Illinois, hj fi. D. Cope. Pp. 18, with 
Foot Plates. 

^^ Paleontological Bulletin,'' No. 8<. First Addi- 
tion to the Fsona of ttie Pueroo-Eocene; On the 
Brains of the Eocene Mammalia Phenacodus and 
Periptvchos ; and Fourth €k>ntribation to the His- 
tory or the Permian Formation of Texas. B7 Ph>- 
fessor £. D. Cope. Philadelphia : A. £. Foote. 

Proceedings of the Third Annual Meeting of the 
Wisconsin Pbarmaceatical Association held in Osh* 
kosh, August 8-10, 1882. £. B. Heimstreet, Janes- 
Tille, Secretarj. Pp.98. 

^tiology and Non-Infection of Sewer Oases. 
By Washington Ayer, M. D. San FrandHoo. 1888. 
Pp.25. 

Study of Neglected Lae^erations of the Ceryiz 
Uteri and Perin«um. By Thonuw A. Ashby, M. D. 
Baltimore, Md. Pp. 11. 

The Nature of Heat and Oraylty. By William 
Coutle. Troy.N.Y. 1888. Pp. 19. 

Bemarks on Hydrophobia. By Charles W. 
Dalles, M.D. PhihMlelphia. 1888. Pp.12. 
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POPULAR MISCELLANY. 

The AnerlctB Issociatieii.— The thirty- 
second axmcud meeting of the American As- 
Bodation for the AdTancement of Science 
was opened at Minneapolis, Minnesota, Au- 
gust 15th, with the usual forms. The wel- 
coming addresses were made by the Got- 
emor of the State, the mayor of the city, 
and Dr. Folwell, President of the State Uni- 
versity, in whose halls the sessions were 
held. The address of the retiring president, 
Professor Dawson, was delivered in the 
evening, after which the members of the 
Association were entertained at a dtizens' 
reception. Professor William A. Rogers, 
Vice-President of the Section of Mathemat- 
ics and Astronomy, read an address on the 
".German Survey of the Northern Heavens.** 
Professor H. A. Rowland, of Baltimore, 
Yice-President of the Physical Section, made 
*'A Plea for Pure Science," in a paper 
which was marked by many strong thougjhts. 
Professor Hitchcock, of the Geological and' 
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Geographical ^ction, gave a review of the 
" Early History of the North American Con* 
tinent." In the General Sciences, Professor 
£. D. Cope presented in a lecture ** The Evi- 
dence for Evolution in the History of the 
Extinct Mammalia,^' and Dr. T. Sterry Hunt 
outlined '*A Classification of the Natural 
Sciences.'* The Committee on Indexing 
the Literature of Chemical Elements re- 
ported progress to the Ch^nical Section. 
Among the other papers read in the various 
sections we notice that of Professor Holden, 
of Madison, Wisconsin, on the total solar 
eclipse of May 6, 1883, and Dr. Janssen's 
letter on the French observations of the 
same phenomenon. Mr. G. W. Hough, of 
Chicago, discussed some " Physical Phe- 
nomena on the Planet Jupiter." Mr. 0. S. 
Wolcott, of Chicago,con8idered " Some Hith- 
erto Undeveloped Properties of Squares," 
Professor W. A. Rogers continued from the 
Montreal meeting the subject of the deter- 
mination of the relation between the impe- 
rial yard and the metre of the archives. 
Mr. F. E. Nipher, of St. Louis, gave an ac- 
count of the magnetic survey of IGssouri. 
The Sgnal Service received attention in a 
criticism of its operations and efficiency by 
Gustavus Heinrichs ; in an account by Pro- 
fessor Mendenhall, of a method for the dis- 
tribution of weather forecasts by means of 
emblems fixed upon railway-trains, which 
has been tried in Ohio ; and in a plan for a 
State signal service, by Professor Nipher. 
Professor Macfarland, of Towanda, Penn- 
sylvania, endeavored to show, in his- paper 
on "The New Madrid Earthquake" of 1811, 
that the phenomenon was not an earthquake, 
but a subsidence of land which had been 
undermined by limestone caverns. Julius 
Pohlman, of Buffalo, presented a new view 
of the "Life History of Niagara River"; 
Professor Warren Upham read a paper on 
" The Minnesota Valley in the Ice Age." 
Much attention was given to topics bearing 
on agriculture, in the address of Professor 
Seal on that subject^ and in papers by Pro- 
fessor Richardson on the composition of 
American wheats of Professor Sturtevaat on 
maize imd sorghum kernels and on agrioul- 
tural botai^, and of Professor H. W. Wiley 
on American butter. Professor E. S. Morse 
gave an interesting account of the manner 
in which he had made use of the sun's 



rays for ven<ilatmg and partly warming his 
rooms, and presented papers cm Japanese 
games and Eastern kitchens. Among the 
remaining papers we remark those of Elizur 
Wright on "life-insurance and Self -In- 
surance" ; of Pn^essor J. C. Arthur <ni a 
sea-weed of the Wisconsin lakes which pro- 
duces poisonous effects at particular sea^ 
sons ; of T. R. Baker on terra-cotta lumber ; 
of Professor Claypole on the potato-beetle 
and the Hessian fly ; of Professor Riley <hi 
an insect exterminator; and observations 
on caverns, and on cyclones and tornadoes. 
We propose to publish abstracts or full re- 
ports in future numbers of such of these 
papers as may be of more general and pop- 
ular interest. The next meeting of the As- 
sociation was appointed to be held in Phila- 
delphia. Dr. J. P. Lesley, of Philadelphia, 
was chosen President for the year, and 
sectional vice-presidents were appointed as 
follows : A (Mathematics and Astronomy), 
Professor H. T. Eddy, of Cincmnati; B 
(Physics), Professor John Trowbridge, of 
Cambridge ; C (Chemistry), Professor J. W. 
Langley, of Ann Arbor ; D (Mechamcal Sci- 
ence), Professor H. B. Thurston, of Hobo- 
ken; E (Geology and Geography), Professor 
N. H. Winchell, of Minneapolis ; F (Biolo- 
gy), Professor E. D. Cope, of Philadelphia ; 
G (Histology and Microscopy), Professor T. 
G. Wormley, of Philadelphia ; H (Anthro- 
pology), Professor E. S. Morse, of Salem ; I 
(Economic Sdence and Statistics), Hon. John 
Eaton, of Washington. Permanent Secre- 
tary, Mr. P. W. Putnam, of Cambridge ; 
General Secretary, Dr. Alfred ^ringer, of 
Cincinnati. 

Dr. Harkness on the Neyada Foot- 
prints.— Dr. D.W. Hurknesshas contributed 
a paper to the San Franciseo Academy of 
Sciences stating his reasons for maintaining, 
against the arguments of Professor Marsh 
and others, that the Carson (Nevada) " foot- 
prints " were made by a man, " hmM Ntva^ 
denaU,^* and not by a qusidruped. The rea- 
sons are founded on the evidence given by 
the impressions that they were not made hf 
a natural foot, but by one supplied with an 
ttrtifidal protection. Among the points of 
evidence adduced by Dr. Harkness is that 
the marks of the pads or cushions, with 
which the feet (^ all animals are provided^ 
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and by whidi iheir fooi-prints are distin- 
guiidied^ are wh<^j absent from the im- 
presakmt. The absence of any endence 
that the maker of the tracks had more than 
two feet is also insisted upon. " The cnrre 
of the foot is so regular and so constant as 
to show that in ererj instance the hind-foot 
—if of a quadruped — ^was at all times placed 
exactly upon the forward foot, or that both 
the forward and the hind feet were of ex- 
actly the same fonn— conditions which, to 
say the least, are extremely improbable.*' 
Evidence appears to be afforded in the 
Bhape of the tracks of one or two of the 
series that they were made by a yielding 
material whidi, like leather softened by 
moisture, gave way and was bent up at the 
Mdes. Unless something of this kind is ad^ 
mitted, the tracks must be believed to hare 
beoi made by animals of differoit species. 
Other variatioos in the shapes of the tracks 
may be more readily accounted for by sup- 
posing them to have been made by sandals 
of different cuts than by quadrupeds hav- 
ing differently shaped feet Dr. Harkness 
accounts for the width of the straddle, 
which has been urged against the human 
origin of the tracks, by suggesting that it 
would be one of the natural results of the 
exertion of walking in mud with the feet 
encumbered by such an unwieldy load as 
the enormous sandals. 

Hjgleile Qialitles of Eledrle asd fias 

lights.— Mr. B. H. Thwaite suggested, some 
years ago, that the intense heat developed 
in the arc electric light would produce a 
rearrangement in the gaseous contents of 
the atmosphere, by changing a mechani- 
cal combination into a chemical one, with 
the resultant development of deleterious 
nitrogen oxides. Mr. Wills, F. G. S., showed 
by experim^it that ten to twelve grains 
of mtric acid were devdoped in an hour 
by the electric lamp. This rearrangement 
of gases is not produced in the incan- 
descent lamps, for, besides the less devel- 
<^ment of heat, the filaments are kept in 
a vacuum. H^ice, per ««, the electric light 
of the incandescent type is hygienically sat- 
isfactory; but neither the incandescent nor 
the arc electric light assists vegetation. Be- 
sides the nitrogen oxides produced by the 
arc-light, says Mr. Thwaite, probably as 



much carbon dioxide is produced for the same 
illuminating power as is produced by the 
combustion of coal-gas. In both lights, the 
luminosity proceeds from the same cause- 
carbon heated to incandescence. The light 
produced by incandescent lamps is in almost 
perfect accord with the laws of visual or 
ocular hygiene, for it permits a choice of 
odors, but the arc-light is not so satisfac- 
tory, because it induces fatigue by its vari- 
ations and its glare. The products of the 
combustion of coal-gas are aqueous vapor 
and carbon dioxide, with sulphuric acid re- 
sulting from the oxidation of the bisulphide 
of carbon contained in the gas. Besides 
these, nitrogen is set free from its mechani- 
cal combination with oxygen, but it is prac- 
tically harmless. These gases may be re- 
moved by putting over the burners pipes 
for conveying them to the open air ; and, if 
this were done, as it ought always to be 
done, the greatest disadvantage of the sys- 
tem of coal-gas lighting would be removed, 
and adequate ventilation would at the same 
time be provided. Witii regenerative burn- 
ers, the intensity of combustion could be 
increased to sudi a degree that the light 
would be white and neutral, permitting col- 
ors of the most delicate hues to be easily 
distinguished. We should then have a light 
not only hygienically perfect, but, to the 
extent that it is utilized for assisting venti- 
lation, superior in that respect to the best 
electric light 

lenHoa tf P^aty Water.— Professor 
W. K. Hartley and Mr. Gerard A. Einchan, 
of Dublin, have made experiments with ref- 
erence to the all^^ power of aeration to 
purify the water of rivers from peaty mat- 
ter they may have in solution, from which 
they are led to deny the existence of such 
power to any measurable extent Their first 
experiment was made at the Fowerscourt 
Fail of the Dargle River, where the watw 
descends 360 feet vertically, and mostiy in 
the form of spray. Here, if anywhere, aera. 
tion should have been general and effective ; 
yet analyses of specimens from above and 
below the fall showed no variation in the 
amount of CMrbon beyond what could be 
attributed to experimental error. Next, 
samples of the water of Oarawaystick Brook 
were taken, from distances 1,600 feet aparti 
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between which a fall of 900 feet took place. 
These spedmens were likewise found to 
be nearlj identical in compodtion, with 
neither ^e carbon nor the nitrogen dimin- 
iriied by the adration consequent upon the 
falL The introduction of mineral matters 
often produced rerj much greater effects 
than it was possible to show to be connected 
with aeration, and which raried in a con- 
siderable degree according to ^e nature of 
the matters added. From his experiments 
on this point, Professor Hartley derives the 
conclusion that the peaty coloring-matter in 
water *' acts like an organic add, and that 
it is probably a body of the type of alizarine 
or litmus, and is only slightly soluble, or is 
even insoluble in pure water, but is readily 
dissolved in water containing traces of al- 
kali, or of soluble carbonate, such as ammo- 
nia or potash. With metallic oxides, iron 
and alumina, it forms insoluble compounds 
of the nature of lakes. Lime-water also 
precipitates it. Mineral adds, sulphuric, hy- 
drochloric, and nitric, predpitate it. Peaty 
water may be perfectly bright and free 
from turbidity. These facts, and a further 
observation that subsidence will not clear a 
peaty water of its coloring-matter, lead to 
the conclusion that the coloring-matter is 
held in solution, and is precipitated as a 
lake, by various mineral bases.'* These con- 
dusioDS are applicable to organic matter of 
a peaty character only. 

Traits ef Aident Americtn Clftllia- 
tlmii — Max Steffer, in a recently published 
book on the ** Agricultural Economy of the 
Civilized Andent American Peoples,** de- 
clares that it is really shameful to our 
boasted Caucasian superiority that Euro- 
pean agency, instead of advancing the dvil- 
ization of those nations, utterly destroyed 
it. The relics we have of them represent 
the vestiges of a dvilization which in its 
way not only yielded nothing to that of the 
avaridous Spaniards, but in many respects 
surpassed it. They furnish evidences of a 
thorough systematic regulation of affairs, 
and of the cultivation of the soil by steady 
industry, with careful foresight and skilled 
practice. The Mexican people had secured 
an irrigation of the soil by means of canals 
without machines, to which the only counter- 
parts in Spain were the works, not more in- 



g^ous, which the Moors had left ; and the 
Spaniards betrayed their incapadty to ap- 
preciate the value of such constructions by 
allowing them to go to ruin, and sometimes 
destroying them in the expectation of find- 
ing golden water-pipes within them. The 
cultivation and irrigati<m of the soil were 
matters of public interest, and agriculture 
was placed under similar regulations to those 
which prevail in China and Japan. The 
division of the land and all changes in pos- 
session were made under the direction of 
the magistrates. Many conditions in the 
details of management were similar to those 
prevailing in Japan. Both people were with- 
out yoke-animals, and their estates were so 
small, and thdr manner of living such, that 
the employment of such animals was not 
necessary. The cultivation was rather that 
of the garden than of the field, and, as ani- 
mals were not kept, the additional land they 
demand was not required. In the absence 
of domestic animals, minute and painstaking 
devices to get manure, like those prevailing 
in China, were adopted. The Peruvians en- 
joyed an advantage in having guano. Like 
the Eastern Asiatics, the andent Americans 
also had no milk, although they possessed 
in the llama an animal that might have fur- 
nished them that aliment, with all its prod- 
ucts. 

Hlmts M Fmace-heatliig and VentOa- 
tiaB.— Mr. E. S. PhUbrick, C. E., of Bos- 
ton, has given some useful hints in ** The 
Sanitary Engineer** on the management of 
heating apparatus and furnace-ventilation. 
If the air-box of the furnace is not opened 
after a wind subsides, if it is not open 
enough at any time, or, if, during windy 
weather, the air-box is not large enough to 
supply all the demand, the air is often taken 
by natural laws from one room do¥m to the 
furnace and through it, to supply another 
room. The former room then becomes cooled 
off. In the last case the rooms on the wind- 
ward side of the house are always the ones 
cooled, for it is hard to force the air into 
them from the hot-air pipes, unless an open 
fire is supplied to draw off the surplus press- 
ure. Open fireplaces are'effident, generally, 
in promoting the comfort of the family, even 
if no fires are lighted in them. Air can not 
be induced to enter a tight room unless some 
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meftnt of eactpe is given it, and the fire- 
pUoei famish tbat The course of the air 
entering the room from the heating appa> 
ratos is to rise to the ceiling and spread oat 
there. It then descends ak>ng the sides of 
the room e3q[KMed to the open air, and is 
withdrawn by the fireplace if there is anj 
which thas serres to facilitate the distriba- 
tion of the heat in the lower part of the 
nxnn. If the opening in the ohimnej is 
near the ceiling, the warm air will go out 
there without descending to the floor. It is 
important, in providing cold-air inlets tox 
ai^ kind of heating i^paratus, to see that 
they take the air from a point where it is 
pure. They should also take it from the 
iK>rth or northwest, for the coldest winds 
come from that direction, and the heating 
of the house at such times is made much 
more convenient and safe if the prevailing 
draughts are made to assist it. If the inlets 
are on the south side of the house, the tat' 
naoe is liable to be supplied, as is sometimes 
the case, with air from the northern rooms, 
entering the house through window-cradcs 
or down a cold chimney, and sending the 
heated air out through the cold-air box into 
the back yard. There are Umits, and they 
are not very wide, to the horizontal heating 
capacity of the best furnaces. Hence, if 
the ground-plan of the house is extensive, 
two or more furnaces should be provided 
rather than to depend upon one. Steam 
and hot-water apparatus are better horizon- 
tal distributors of heat than hot-air fur- 
naces. As between the two, Mr. Philbrick 
prefers the hot-water apparatus as more 
easily managed, and more adjustable to mild 
temperatures, though its first cost is greater 
than that of steam apparatus. With either, 
the main dependence for heat should be 
upon air that has been heated by passing 
through the apparatus, rather than by di- 
rect radiation from p^>es or surfoces in the 
rooms, which should be used only as auxili- 



Loig Dtys tid PUit-Clr»wth* — The 
Norwegian plant-geographer, Schubeler, a 
short time ago called attention to some 
striking and surprising peculiarities mani- 
fested by vegetation in high latitudes, which 
he ascribed to the intensive light-effects of 
the long days. Most plants in these regions 



produce much larger and heavier seeds than 
in lower latitudes ; and (he difference is in 
some cases astonishing. Dwuf beans taken 
from Christiania to Drontheim gained mwe 
than sixty per cent in weight; and tiiyme. 
from Lyons when planted at Drontheim 
showed a gain of seventy-one per cent. 
Grain is heavier in the north than in more 
southern latitudes; and Norwegian seed 
planted at Breslau fell off greatiy in the first 
year. Another remarkable fact is that the 
increase of weight in northern latitudes 
takes place through the assimilation of non- 
nitrogenous substances, while the protein 
products have no part in it. The leaves also 
of most plants grow larger in high latitudes, 
and at the same time take on a deeper, darker 
color. This peculiarity, first noticed by Grise- 
badi and Martins, has been observed not 
only in most of the wild trees and shrubs^ 
but also in fruit-trees, and even in Idtohoi^ 
garden plants. It has further beoi observed 
that the fiowers of most plants are larger 
and more deeply colored, and that many flow- 
ers which are white in the south becon^e in 
the far north violet 

BralH-W«rk uder Prcsive.— A writer 
in **The Journal of Science," on **Gram 
and its Amenities,'* only utters a truism 
when he remarks that brain-work is not per 
§e physically injurious, but that, when kept 
within reasonable bounds and right concti- 
tions, it appears distinctly favorable to 
health and long life. He forces the fact 
by some happy illustrations. An essential 
condition to the prosecution of brain-work 
without injury is that the organ must be suffi- 
ciently mature before it is subjected to much 
exertion; hence, it is disastrous to crowd 
the brains of children. Another important 
condition under which study is wholesome 
" is freedom from anxiety, hurry, and worry. 
This condition is admirably illustrated in 
the career of almost all great investigators 
of nature. Woehler (who died at eighty- 
two), for instance, contributed no fewer than 
two hundred and twenty-five memoirs to the 
scientific journals or to the transactions of 
learned societies. Almost all of these pa- 
pers are of great value, and many of them 
embody the outcome of montiis of careful 
and delicate experimentation. But in no 
one case was he compelled to finish any ci 
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these researches at a certain date, under 
appropriate pains and penalties. Precisely 
the same was the case with Darwin : he was 
able to pursue his inquiries calmly and dis- 
passionately ; able always to take two or 
three years, if his task could not be finished 
in one, and in no fear of unpleasant conse- 
quences if some idea which he had taken up 
should lead to nothing. But, if we say to a 
youth, or, worse still, to a child, * You must, 
by a given date, reach a certain standard of 
knowledge, a certain grade of culture, to be 
judged of in a summary way . . .,* we place 
him in the very conditions wherein study 
becomes unsanitary, even ruinous, and that 
the more deddedly the more immature the 
brain.*' This is the tendency in hosts of 
schools, where everything is made to depend 
on examinations, the winning of honors at 
exhibitions, or on prizes and competitions. 

Troubles of a TransfisioniBt in the Olden 
Time* — ^The " Union M6dicale " quotes from 
an old book a curious story of the troubles 
which beset a physician who experimented 
in transfusion of blood in the seventeenth 
century. A Dr. Denys, of Rheims, a strong 
believer in transfusion, tried that remedy, 
using calTs blood, with great success, upon 
a young man whom he found mad in the 
streets. The patient recovered, and con- 
tinued well for two months, when he re- 
lapsed into dementia. A second experiment 
worked improvement, but not a cure. The 
young man soon lost his senses entirely, and 
his wife brought him again to Denys. A 
new operation only increased the patient's 
piuns, and he died in a few hours. The 
widow then brought suit against Denys for 
killing her husband, and the doctor brought 
a counter-action against the woman for try- 
ing to poison him. The suit went in favor 
of the woman, but was afterward carried, 
through a course of appeals, to the Parlia- 
ment. The case seems ultimately to have 
been discharged, but an edict was issued 
forbidding the practice of transfusion, under 
pain of corporal punishment. 

Fertilizers and Sayages.— ** To what ex- 
tent is the use of agricultural fertilizers 
known among uncivilized people ? " is one 
of the questions raised in a paper by Mr. 
6. Browne Goode, on " The Uses of Agri- 
cultural Fertilizers by the American Indians 



and the Early English Colonists." Mr. Goode 
finds clear evidence in his historical read- 
ings that the Lidians of New England used 
and taught the early settlers to use the men- 
haden as a manure. The aboriginal name, 
murmawhoMeaug^ whence our menhaden is 
derived, means fertilizer, and another name, 
paghaden^ is derived from a verb which 
means to enrich the land. Governor Brad- 
ford tells, in his ** History of Plunouth Plan- 
tation," how the Indian Squanto taught the 
colonists in planting their com, that, ** ex- 
cepte they got fish, and set with it (in these 
old grounds), it would come to nothing." 
George Mourt, in a journal published in 
1622, in speaking of the planting, says, "Ac- 
cording to the manner of Indians, we ma- 
nured our ground with herrings, or rather 
shads." No other direct reference to its use 
by Indians is quoted, but several instances 
are found in which the employment by the 
colonists of fish for manure is mentioned. 
Dr. Rau has met with but one allusion to 
the use of fertilizers by uncivilized races. 
It is in the writings of Garcilasso de Vega, 
who mentions the use of guano by the Pe- 
ruvians. Mr. H. H. Bancroft has found in 
a translation of the Quiche MS., by Brasseur 
de Bourbourg, a notice of the Maya custom 
of cutting and burning the growth on the 
corn-fields, and allowing the ashes to remain 
as manure. This, however, was accidental 
rather than intentional fertilization, as the 
main object of the burning was to clear away 
rubbish. Professor Atwater has learned 
that the Indians of the north shore of Lake 
Superior use white-fi^ and lake-trout in 
manuring l^ir fields, and Mr. Dall says that 
the Indians of Alaska have learned a rude 
system of agriculture from the Russians. 



NOTES. 

H. C. Lewis and G. P. Wright have 
made a detailed study of the southern bound- 
ary of the glaciated area of Ohio, which they 
find to be sharply defined, though not every- 
where marked by such a relative excess of 
moraine accumulation as in Long Island, 
New Jersey, and Pennsylvania. The line 
enters the State from the east in Columbiana 
County twelve miles north of the Ohio River, 
runs nearly west into Stark County, where it 
turns more to the south, and, continuing so 
to Enox County, it turns then at right an- 
gles to the south ; thence south and south- 
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west to tbe Ohio Biver near Hig^nsport. 
'* CHndnnati was completely enveloped by 
ioe daring the gUoial period, and eztenslTe 
glacial deposits exist in tiie northern part of 
Campbell and Boone Ck>untie8, Kentucky, 
and near Aurora, in Dearborn County, Indi- 
ana." 

The London "Academy** says that "a 
duel took place the other day at Pesth be- 
tween two noblemen, one a son of Count 
Andrassy, which arose out of a quarrel about 
the truth of Darwanism. The supporter of 
Darwinism, we regret to hear, was seriously 
wounded." From which we may conclude 
that his opponent now belicTes in the doc- 
trine of the *' surnval of the fittest." 

Dr. a. a. Julien, of Columbia College, in 
a paper on the ^* Decay of Building-Stones," 
read before the New York Academy of Sci- 
ence, remarked that the principle that stones 
are more lasting when laid ** on bed " is dem- 
onstrated in all the varieties used in build- 
ing. Defining ** life " as the period during 
wMdi the stone will present a decent ap- 
pearance, he gave the following as the ap- 
proximate duration of life of several kinds 
of stone in New York : Coarse brown-stone, 
best used out of the sun, from five to fifteen 
years ; laminated fine brown-stone, twenty- 
five to fifty years ; compact fine brown stone, 
one hundrcKi to two hundred years; Nova 
Scotia stone, fifty to one hundred years; 
Ohio sand-stone, the best of the sand-stones, 
one hundred years ; Caen stone, thirty-five 
to forty years ; coarse dolomite marble, forty 
years ; fine marble, sixty years ; pure calca- 
reoui marble, fifty to one hundred years ; 
granite, seventy-five to two hundred years, 
according to the variety. Some of the best 
kinds of building-stone have not yet been 
brought to the city. 

Mr. C. J. H. Woodbury, of Boston, has 
had sent to him by the Soci^d Industrielle 
de Mulhouse of Alsace, Germany, its silver 
prize medal, in recognition of his recent 
work on the best means of protecting cot- 
ton and woolen mills from fire. It is be- 
lieved that this is the first time an American 
has been the recipient of this award. 

Professor Joseph Lb Contb sums up the 
conclusions of a paper on the ** Oene^ of 
Metalliferous Veins," which is based on the 
examination of phenomena of metalliferous 
deposit by solf ataric action in Nevada and 
California, by saying that " subterranean 
waters of any kind, but especially alkaline, 
at any temperature, but mostly hot, circu- 
lating in any direction, but mainly up-com- 
ing, and in any kind of water-way, but mainly 
in open fissures, by deposit form metallifer- 
ous veins. It is evident, therefore, that the 
form, appearance, and mode of occurrence 
of veins must be infinitely various, but the 
mode of formation is substantially one." 



The study of the varieties of formation may 
be important to the miner, but is of little 
value to science proper, except as it illus- 
trates the one principle. 

Onb of the finest crinoid beds in the 
world is at Orawf ordsville, Indiana. It is 
more extensive and affords more perfect 
specimens than the bed at Keokuk, Iowa. 
Some of the specimens are twelve inches in 
length, and several have been sold for eight 
and ten dollars each. The fossils are im- 
bedded in hard blue day, and are so brittle 
that the work of removing them is exceed- 
ingly delicate and difficult 

A 8UFP06RD stone implement has been 
found in Philadelphia, in a loose ** water- 
gravel " twenty-four feet below the surface. 
It is an oblong rectangle in shape, sixteen 
and a half inches long, nearly four inches 
wide, and varies in thickness from half an 
inch at the sides to one and a half inch in 
the middle. Each extremity is ground to a 
smooth cutting edge. The specimen is of 
compact, yellowish-brown sandstone, and is 
the first that has been discovered in the 
Philadelphia graveL If it should prove to 
belong to the gravel, and to be artifidal, it 
will carry back the antiquity of man to ^a- 
dal times. 

Seleohtb breeding of fish seems at hand. 
Seth Green has crossed the striped bass 
with shad, herring with shad, whitefish with 
salmon, salmon with brook-trout, and brook- 
trout with salmon-trout. The last cross is 
the most successful, and gives fine fish and 
good breeders. A cross between it and 
brook-trout promises to make a large trout, 
stiitable for rivers and lakes. Mr. Green 
purposes next season to produce a seven- 
eighths brook-trout. He would try a cross 
between brook-trout and grayling provided 
both fish spawned at the same time of year, 
and has hopes of yet securing a cross be- 
tween the grayling and the California motin- 
tain-trout, with which this condition is ful- 
filled. 

Captain R. N. Sghufeldt,* of the Medical 
Corps, U. S. Army, has been making a sden- 
tific coloration of the vicinity of New Or- 
leans, and has forwarded to the Smithsonian 
Institution a collection of some three thou- 
sand spedmens of vertebrates and inverte- 
brates of the region, together with the con- 
tents of an Indian shell-mound situated back 
of Carrollton. Among the§ vertebrates ^are 
some very uncommon forms of bats, and 
other rare species. 

M. Ch. Montiont, of Brussels, has ob- 
served that the intensity of the sdntillation 
of the stars is greatly increased during the 
presence of an aurora borealis, and that the 
increase is more marked in winter than in 
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HEALTH 
and ' 
VIGOR 
for the 




BRAIN 

and 

NERVOUS 

SYSTEM. 



Vitalized Phos-phites, 

Composed of the Nerve-giving Principles of 
the Ox-Brain and Wheat-Germ. 

IT IS NOT A SECRET REMEDY; PHYSICIANS PRESCRIBE IT BECAUSE THEY KNOW 
ITS COMPOSITION; THE FORMULA 18 ON EVERY LABEL. 

It aids tronderfuHy in the mental and bodily iri*oiprth of luHnnts and Childron* 
Under its nse the TEETH come easier, the BONES ^row better, the SKIN plumper 
and smoother) the BRAIN acquires more readily, and RESTS and SI^EEPS more 
SWEETLY. An ill-fed brain learns no lessons, and Is ezcnsable if peevish. It 
Stves a happier and better childhood. 

It is the BEST PROMOTER OF DKJESTION. 

In impaired vitality it restores to the system that which has been wasted lit 
excitement, in abuses, in excessive bodily or mental emotions. 

It PREVENTS CONSUMPTION and OTHER DISEASES of DEBHiITY, 

*' No Brain-worker can <\ffor(i to be without tMa special Brain-Food,^* 

F. CROSBY CO., 664 & 666 SIXTH AVENUE, NEW YORK. 

For sale by Dro gglata ; or by Mail in P. Q. Order. Bill, or Pottage-Stamps, 81. 



The Elegant Stations of thrt magnificent line of railway, the 

]JewTork,¥est Shore & Buffalo, 

*ire to ho furnished with water-closet drainage by the 
Dui liiLLTii House Drainage Co., 187 Broadway, N. Y. 
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The Durham System of House Drainage has been 
atlijpted for the new building for the 

SCHOOL OF MINES, 

COITIMBIA COLIEaE. 



NO PLUMBERS' MATERIAL 

ifl naed in this work. Everything is new. The Com- 
panr manufactures its materials and constructs the 
^^'ork with its own workmen, and it assumes an 

UNLIMITED RESPONSIBILITY 

for absolute perfection of materials and workmanship. 



The use of inferior materials and workmanship for house drainage is a seri- 
T)us error of judgment. The adoption of the Durham System insures a saving of 
LIFE, HEALTH, and MONEY ; there will be no repairs required in a lifetime. 

Examine the work personally, or send for the ILLUSTRATED PAMPHLET 
published by the Company. 
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Man befbre Metals. 

By N. JoLT» Professor at the Science Facalty of Toulouse. With 148 Blustra- 
tioiiiB. *' International Scientific Series.'' 12mo, cloth. Price, $1.76. 
** The discusiiion of man's origin and early history, by Professor De Quatref ages, 
formed one of the most useful volumes in the * International Scientific Series,' and the 
same coUeofeioft is nofw further enriched foy a popular treatise on paleontologjrby M..N* 
Joly^ Profesfor in, the Umrersity of Toulouse. The ti^ of the book. * Man befooe 
Metals,' iudieates the limitations of the writer's theme. His object is to bring together 
the numerous pooofs, collected by modem research,. of the great age of the human race, 
and to show ns what man was, in respeet <^ customs, industries, and moral or religious 
ideas, before the uao'Of metals waa^oown to him. V — 2kw York 8utu 

Dy nam Ic Sociology, 

OB APPLIED SOCIAL SGIENOE, AS BASED UPON STATICAL SOCI- 
OLOGY AND THE LESS COMPLEX SCIENCES. By Lb»ti» F. Wabd, 
A» M. In two volumes, 12mo, cloth. Price, $5.00. 
'* Mr. Ward has made an original and able contribution to the large and very irapoiv 
tant' subject of social science. This work is not a compilation or rSaunU of previous 
promulgations, but an elaboration of his own independent views ; and he has constructed 
a system whieh, from its breadth, its scientific basis, uid its elaborate method, lays claim 
to the character of a philosophy." — Popular Sdenee Monthly* 

Glossary of Terms and Phrases. 

Edited by the Rev. H. Pbbot Smith, M. A., of Balliol College, Oxford. 8vo, 
cloth. Price, $3.00. 
The object of the work is to bring together such words^ expressions, quotations, eta, 
English or other, as are among the more uncommon in current literature, and require, not 
for the scientific but for the ordinary reader, explanations, for the want of whidi the 
meaning of a sentence or a paragraph, even the drift of an argument, is often missed ; 
explanations, moreover, not to be obtained without reference to, and perhaps tedious 
search among, a large and varied number of books, many of them not easily accessible. 

Medical Ethics and Etiquette. 

COMMENTAPJES ON THE NATIONAL CODE OF ETHICS. By Austin 
Flint, M. D. 12rao. Price, 60 cents. 

New Volumes of the Parchment Series. 

tHENCH LYRICS. Selected and annotated by Geobgk Saintsbury. With 
a Miniature Frontispiece by H. G. Glindoni. Parchment antique, $1.25. 

POEMS. By Alfred Tennyson. With Frontispieces. Two volomes, parch- 
ment antique, $2.50. 
These vohimea contain all that was published in the odginal two volumes by which 
Mr. Tennyson first became known to the world, together with a few early poems and so»- 
nets not then published, and " Tithonus." 

English as She is Spolce; 

Ob, a jest in SOBER EARNEST. Compiled from the celebrated " New 
Guide of ConversatiQn in Portuguese, and EagHsb." Square 16mou Parch- 
ment-paper cover. Price, 30 cents. 
" Excruciatingly funny/' — Londonr WoHd, 

** Eveiy one -who Iotcs a laugh should eith» buy, beg, bonoiw, oivr-we.had alnosibsaid 
steal — the book." — London Fun, 
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GLOSSARY OF TERMS AND PBRASBS. 



XDITBD BT 



Rev. H. PERCY SMITH, M. A., 

of Balllol College, Oxford. 



8Vo Cloth, $3«00« 



The object of thie work is to bring* together sudi words;' ezpres6i6iis; qab%tfo(ns, etc*, 
English or other, as are among the more uncommon in current literature, and require, not 
for the scientific but for the ordinary reader, explanations, for the want of which the 
meaning of a sentence or a paragraph, even the drift of an argument, is often missied; 
explatiLfttionfi, moreover, not to bo obtiuned without refe^e&cfe f o^ and perh&ps tedi6iid 
search among, a large and varied number of boolss, many of them not easily aece&sifole. 

"This haudsomely printed volnme of 630 pages will be said to fill an empty niche in a good 
refeFonce library, andehoald receive the attention of all carefal re&den.''''— Boston Traveller, 

** Sometimes the force and meaning of a sentence are lost because the word or phrase on which 
it pivott is not quite understood. The volume does not take the place of a good dictionary, but 
supplements even the best dictionary, and will be found of great service to intelligent readers, 
and especially to writers.*'— ^<Mi; York Christian at Work. 

" There are probably twenty thousand words in all, not confined entirely to the English language. 
Many of the terms are technical and scientific, while others contain allusions, mythological, histor- 
ical, and geographical ; in fact, it is doubtful if any word has been omitted which occurs in ordinary 
English llter&iure.^^ "Baltimore Bay. 

"We find in the new * Glossary of Terms and Phrases,' edited by the Rev. H. Percy Smith (D. 
Appleton & Co.), a valuable addition to the list of works handy for every-day reference. It contains 
perhaps eighteen or twenty thousand of the more uncommon words, expressions, and qaotations 
current in literature, with definitions and explanations that are, as a rule, both concise and satis* 
factory. Much of the information here collected is not readily accessible elsewhere, being outside 
of the range of the ordinary dictionaries."— -A^ew York Sun. 

" A usefal help to all readers is the 'Glossary of Terms and Phrases,' edited by the Rev. H. 
Percy Smith, chaplain of Christ Church, Cannes, with the assistance of several well-kno.vn 
scholars. The preface explains fairly the intention and scope of the work, * to bring together such 
words, expressions, quotations, etc., English or other, as are among the more uncommon in current 
literature, and require, not for the scientific, but for the ordinary reader, explanations, for the 
want of which the meaning of a sentence or a paragraph, even the drift of an argument, is often 
missed ; explanations, moreover, not to be obtained without reference to. and perhaps tedious 
search among, a large and varied number of books, many of them not easily accessible.' This 
volume is supplementary to the dictionary, and will prove a great convenience to nil readers of 
l^neral literature, for he must be a very learned man who does not frequently meet wUh techniea) 
terms and phrases and recondite allusions which are beyond his knowledge, and of which he 
would be glad to have at hand a means of obtaining a clearer apprehension. This is the book he 
needi for such service."— Bm^m Advertiser. 

"It is a scholarly book, which scholars will everywhere appreciate."— C%i<ja9ro Inter-Oaah. 

" This is the age of encyclopsedlas and dictionaries, and an immense amount of time is saved 
by having them at hand, and not being obliged to search through a whole library for a simple 
answer to a query. We have a new claimant to popular attention in a Glossary prepared by 
Rev, H. Percy Smith. M. A., of Balllol College, Oxford. The range of terms is very extensive, and 
the b6ok mi^ht be called a universal dictionary of uncommon words occurring in literatnre, science, 
mytlk4ogy, history, ai't, etc. ; while many common words have fresh definition and Illustration. 
It promises to be a very useful book for constant reference. It is beautifully printed in a large 
thfai octavo of about 600 pages."— JV^tt; For* (%»«n?*r. 
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The Parchment Series. 

Choicely printed on linen paper^ and hound in limp 
parchment antique, 16mo. 



** PERHAPS THERE IS NO MORE AGREEABLE SERIES THAN 
*THE PARCHMENT \.Y&?iK^Xr—ATHENjEUM, 



Tennyson's '' In Memoriam." ^^^^^J 

Portrait in eau forte by Le Rat, after a Photograph by the late Mrs. Cam- 
ebon. $1.25. 

^ An exquisite little edition, fai white binding, and on rough paper. It is perfectly 
printed, and as fit for the pocket as for the drawing-room.'* — Spectator, 

Tennyson's ^^The Princess'' :^i,^,tL': 

iature Frontispiece by H. M. Paget ; and a Tail-piece in Outline by Gordoh 
Browne. $1.25. 

" An admirably got-up edition, printed on the rough paper which is dear to many 
book-lovers, and bound in white vellum." — Saturday Review, 

III > 

TTncrllQln OrlPQ Selected by Edmund W. Gosse. With 
-^-'-'^&-'-^^-'"^ VyUUC5. Frontispiece on India paper, from a Design 
by Hamo Thoenyoroft, A. R. A. $1.25. 

" A really delightful little possession, marked by great knowledge and appreciation of 
" '^ * Oazet 



I poetry."— Pa// Mall GazetU, 

IV. 

Shakspere's Sonnets. ^ra\!Xp^:,?rS 

by Leopold Lowenstam, after the Death-Mask. $1.25. 

" A more exquisite edition of these poems the book-lover can scarcely desire." — Note^ 
and Queries. 

V, 

Eighteenth Century Essays, ^f^ 

notated by Austin Dobson. With a Miniature Frontispiece by R. Oalde- 
OOTT. $1.25. 

*•'' The cream of that Arcadian literature, with its kindly humor, pleasant satire, and 
graphic description." — Boston Traveller, 

VL 

Of the Imitation of Christ, f g^^;;^ 

A Revised Translation. "With a Frontispiece on India paper, fi*om a Design 

by W. B. Richmond. $1.25. 

** The thanks of the readers are due no less to the translator for the lubstanoe of the 
book, than to the publisher for its form." — Saturday Review, 
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VII. 

The Cliristian Year. f/alruSwlth^Prj; 

of the author, from Mr. G. Richmond's drawing. $1.50. 

"The edition remains the best extant of the most popular of English devotional 
poeta:'— Fall Mall Gazette, 

VIII. 

Select Letters of Percy Bysslie 

SHELLEY. Edited, with an Introduction, by Kichabd Gabnett. $1.26. 

" The peculiar virtue of his epistles is to express the mind of the poet, as perfectly as 
Macaulay's express the mind of the man of letters, or Wellington's the mind of the gen- 
eral." — From the Preface, 

/X 

TPf^Tllp*^ By Mr. John Gat. With a Memoir by Austin Dobson. 
X CtUlCO. ^j^j^ Portrait from a hitherto unenjrraved sketch in oil by 
Sir Godfbey Knelleb, etched by RichabI) H. A. Wills. 

" They have given pleasure to several generations of readers, old and young, and they 
have enriched the language with more than one indispensable quotation." — A, Dobaon. 

X 

Tpy»p-pi p"h T T7""P1 PQ Selected and Annotated by Geobge Saintb- 
J- 1UJ_LU11 J-JJ±±L/^. ^^^^Y. With a Miniature Frontispiece by H. 
G. Glindoni. $1.25. 

The selection contains specimens of the writings of French Lyric Poets, from the 
twelfth to the nineteenth century, with a Prefatory Notice of each author or group of 
authors. 

XL 

T^OPTYl Q ^^ Alfeed Tennyson. With Frontispieces. Two volumes. 
^2.o0. 

These volumes contain all that was published in the original two volumes by which 
Mr. Tennyson first became known to the world, together with a few early poems and son- 
^^ets not then published, and " Tithonus." 

Xlf. 

Q. Horati Flacci Opera. l^^Z;^ 

Alma-Tadema. $1.25. 



The Parchment Shakspere. 



Published 
Monthly, 
Volumes one to seven now ready. Vellum, gilt top. $1.25 per volume. 

The text of this edition of Shakspere is mainly that of Delius, following closely the 
folio edition of 1623, the chief difference consisting in a more sparing use of punctuation 
than that employed by the well-known German editor. Wherever a vanant reading is 
adopted, some good and recognized Shaksperean critic has been followed. 
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DYNAMIC SOCIOLOGY. 



OR 



APPLIED SOCIAL SCIENCE, AS BASED UPON STATICAL 
SOCIOLOGY AND THE LESS COMPLEX SCIENCES 

By LESTER F. WARD, A.M. 



T>vo vols., 12mo. ------ Cloth, $8.00. 



^Mr. Ward believes that before the science of society can be troly fooDcled another adyance 
mast be made, and the actively dynamic stage reached, in whicti social pheoomena shall be con- 
templated as capable of intelligent control by society itself in Its own interest Some of the tasks 
which he assit^ns to dynamic sociology are as follows : 'To overcome the manifold hindrances to 
taaraan progress, to check the enormous waate of resources, to calm these rhythmic billows of 
hyper-action and reaction, to secure the rational adoption of means to remote en<l8, to prevent the 
nataral forces flrom clashing with the human feelines, to make the current of physical phenomena 
flow in the channel of liamHn advanta^re.^ The author claims to have demonstrated the paramoant 
necessity for the eqnal and nniversHl distribution of the extant knowledge of the world, which is 
the crown of the system Itself/*— JV*m> York Evening Pott. 

^Mr. Ward has made an original and able contribution to the large and very important snbject 
of social science. This work is not a compilation or resumi of previous promulgations, bnt an 
elaboration of his own Independent views; iind he has constructed a system which, from its 
breadth, its scientific basis, and its elaborate method, lays claim to the character of a philosophy.** 
— i^ogtw/ar Science Monthly. 

** Mr. Ward's work is in a true sense a system of philosophy, but from this it must not be 
inferred that it is a bundle of abstruse speculations. It is eminently prartical. and is pervaded by 
a tone of serious concern for the fhture improvement of the race, which is strongly hnmanitarian. 
In fact, our author finds very much to be improved in society, and while he never exhibits acri- 
mony nor deals in invective, he searches out and breaks with an anthoritative hand the idols of 
the cave, tlie tribe, and the market-place. He not only exposes the great popular errors of the time, 
bnt finds it necessary to grapple with the Tallacies and sophistnes that so largely characterize 
nearly all that passes for the most advanced thought as formulated by the foremost thinkers. 
Through these, with the sharp blade of clear, cold reason, he cleaves his way, fortifjring every 
position gaine<l by abundant proofs drawn fresh trom untuTe.^'— Washington (2>. C) Fo8t. 

^* Ml*. Ward*8 is by for the most ambitious efft)rt yet made by an American student of social Bci< 
ence to make a large constructive work, and his volumes will challf uge attention as nothing less 
than the most important American contribution to philosophy. It is American in other respects, 
too, than by reason merely of American authorship, for many of the great social topics discussed 
are purely American, and they are discussed from an American point of view.^—N^ew York WorUL 

** Mr. Ward*s book is full of acute and intelligent remarks on the condition of society. There 
is scarcely a subject from the nebular hypothesis to the grammar of Indian hmguages which the 
author does not discuss. He has the omniscience that characterizes the modem social philoso- 
pher, and, more than this, he ha;* the charm of frankness. We are all so accustomed to keep half 
of our thinking to ourselves, and to hear men say rather what is expected of them than what they 
really hpheve, that it is a rare pleasure to read a book in which a man has spoken withoot what 
we call reserve when we airree with it. and hvpocrisy when we dis'like it. The reader ehooJd no- 
tice especially the chapter in which the author points out how much the weHd Is animated by 
SiHsion, and now little by reason, as well as those on religion and morality. With many of the 
ults that he finds with society we agree heartily, and his book will not foil, we trust, to be read 
verv carefully by thoughtful persons. It will show the inevitable progress of the scientific spirit 
in human society, and even those who are most opposed to it may have the consolation of know- 
ing that if they can reftite it, their refutation wUl be gladly welcomed. Real science dpes Dot 
eilst ft r the sake of affirming or contradicting, of preserving or destroyine. but simply to ascer- 
tain nnd disseminate the truth. Mr Ward's book U animated by this spirit, and is copseqnently 
a valuable addition to the small list of serious books written In this country. Even if he were au 
wrong, he would at least make people think on important subjects.**— Boston Advertiser, 

"Mr. Ward argues that human happiness can not be attained by direct effort; it requires 
loeans. The desired means are buman progress, influenced by opinion based on knowl^geTrin 
other words, by enlisshtened edaratlon. His views tend to a great esEtension of coercive aiffocy 
and Government control In the work of social progress. He Is whitlly unwilling to irlft with 
events, or to trust the world's fhture to private enterprise. He would neatly enlaiige the State 
flinction in the direction of social aifoirs. Mr. Ward builds his proposed system on a carefU and 
extended statement of the principles of sociology, in the definition of which it is evident be sd« 
dom dissents f^om Darwin and Spencer. He asks, in conclusion, that the social system be re> 
garded as a proper subject of art, treated as other natural products have been by hnnuin iot^ 
gence, and mnde ax much superior to nature as other artificial productions have been.*'— C ynr^i n tf 
jktmmrciQl'GiiaeUe, 
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THE FACTORS OF CIVILIZATION, 



REAL AND ASSUMED. 



■ Two Tolnnesy 8vo» demy* 



In eloth, iS«50. 



** There can be no doubt that the facts cited and the argnmente based upon them are worthy of 
very eerioas attention. . . . This rapid review will serve to show the end proposed, and some- 
thing of the ground traveled over to reach it, but gives little idea of the vast mass of facts cited^ 
and nothing of the arguments bused on them. However preposterons the idea of goyemment. 
purchasing and letting of land may be, it remains true that tiie conditions set forth are very^ 
remarkable, and worthy the best thought of all interested in the development of society and tbe 
welfare of the State."— C^ico^o Times. 

"Dear Sir: I have read your pnblished volume of Thk Factors of Civilization with great 
interef^t and pleasure. While we do not agree on every point, I regard it as a very yalaable con- 
tribution to the discussion of the social questions rapidly becoming of the first importance. I 
trust it may have ttie lari^e circulation which it deserves, and would like to commend it to all who 
take an interest in political and social subjects. They will find in it valuable thought and a largo 
array of most suggestive facts."— Henry Georgb. 

*• An argument that needs, deserves, and will repay study.""— Wendell Phillips. 

Address J. H. BAILET, 128 S. Pryor Street, AtUtnta* 6a« 

N. B.— Write for circulars, giving table of contents, and extended reviews by the press. 
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Ircolani's Recent Investigations of the Anat- 
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A TREATISE ON INSANITY, 

In its Medical Relations, 

By WILLIAM A. HAMMOND, M. D., 

Surgeon-General U. S. Army (retired list) ; Professor of Diseases of the Mind and Nervous System 
in the New York Post-Gradoate Medical School ; President of the American Neurological 

Association, etc. 



1 vol. 8vo. 767 pages. Clotli, $5.00 ; sheep, $6.00. 



In this work the author has Dot only considered the subject of Insanity, but 
has prefixed that division of his work with a general view of the mind and the 
several categories of mental faculties, and a full account of the various causes 
that exercise an influence over mental derangement, such as habit, age, sex, 
hereditary tendency, constitution, temperament, instinct, sleep, dreams, and 
many other factors. To a great extent the work relates to those species of men- 
tal derangement which are not seen within asylum walls, and which, therefore, 
are of special impoi*tance to the non-asylum physician. Moreover, it points out 
the symptoms of Insanity in its first stages, during which there is most hope of 
successful medical treatment, and before the idea of an asylum has occurred to 
the patient's friends. 

New York : D. APPLETON & 00., Publishers, 1, 3, tfe 5 Bond Street. 

In one volmne, 8vo» 169 pages, nnifomi with " The Popular Seienoe Monthly/' 
bonnd in cloth, price $1.00. 



AN INDEX 

TO THE 

POPULAR SCIENCE MONTHLY 

FOR THE 

TWEJ^TY VOLUMES FROM 1872 TO 1881i 

AND OF THE 

THREE VOLUMES OF THE SUPPLEMENT; 

Embracing the Titles of the Articles in the Several Departments of 

the Magazine. 



The index has been made simply a title one, as this seemed sufficient to answer 
all requirements. In some cases, where the title did not sufficiently indicate the 
subject-matter of the article, a clearer one has been substituted, the actual title 
being then placed in quotation-marks. Where the article is a contributed one, 
the name of the author follows it, and in their proper order there is given a com- 

?lete list of all the authors who have appeared in the pages of the " Monthly." 
'he departments are in all cases indicated by the appropriate abbTCviation, and 
for convenience of reference the book notices are placed by themselves. 



D. APPLETON & CO., Publishers, 1, 3, & 6 Bond Street, New York. 

Digitized by LjOOQIC 



XEW AND ENLARGED EDITION. 



lOWELL HYDRAULIC EXPEEIIEITS: 

Being a Sdcciion from Experiments on Hi/draiUic Motors ^ and on tlie Flow of 

Water over Wc'ws^ in itpen Canak of Uniform Rectangular Section^ and 

iliroagk Submerged Chifieea and Diverging Tubes. 

MADE AT LOWELL, MASS., 

By JAMES B. FRANCIS, Civil Engineer. 

I*oiirth edition, revised and enlarged, with additional Tables. Witli Twenty-three 
Copperplate £ng;ravingps. One large 4to Tolume, 300 pages. Price, 315.00. 

D. VAN NOSTRAND, Tublisher, 

*»* Copies sent by mail on receipt of price. 23 Morray & 27 Warren Sts., New York. 



lOSEPHCILLOTrS 
^ STEEITPENS. 

Sold by all Dealers throughout the World I 
Cold Medal, Paris Exposition, 1878. 



For Fine Writing, No. 1 , 303, and Ladies, 1 70. For Broad Wrltlngp 
294, 389^ and stub point, 849. For General Writing, 332, 404, 

390, and Fakon^ 878, 908. Other styles to suit all hands, 

^^ Sample Cards^ Price-lists^ etc.,, furnished on application. 

wm wim t soKs, 91 Job st. new iirt. ma hue, m itni 



THE DATA OF ETHICS. 

Being PART I, VOL. I, of 

"THE PRINCIPLES OF MORALITY." 

By HERBERT SPENCER 



Cheap edition. ISmo. ....... Paper, 50 eenta. 



New York: D. APPLETON & CO., 1, 3, & 5 Bond Street 
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D. APPLETON & CO.'S 

fiBGBNT EDDGATIONAL PUBLlGATIOSSu 



A Latin Grammar for Schools and Colleges. 

ReTised edition of 1881. By ALBorr Earkmbss, Ph.D., LL.D., Professor in Brown 
Uniyersity. 12mo, half leather, $1.40. 

A Geographical Reader. 

A Collection of Greographical Descriptions and Narrations from the Best Writers m Eng- 
lish literature. For Sdiools and G^eral Readers. Beautifully illustrated. By 
James Johonnot. Cloth, $1.25. 

An Historical Reader. 

For the Use of Classes in Academies, High-Schools, and Grammar-Sohools. By Hsian 
E. Shepherd, M. A., Superintendent of Public Instruction, Baltimore, Md. 12mo^ 
cloth, $1.25. 

Appletons' Elementary Reading-Charts. 

Forty-six numbers. Prepared by Rebecca D. Rickoff. 

Appletons' Standard Geographies. 

Based on the Principles of the Science of Education, and giving special prominoioe to the 
Industrial, Commercial, and Practical Features. 

Appletons' Elementary Geography. 

Small 4to, 65 cents. 

Appletons' Higher Geography. 

Large 4to, $1.50. 

Appletons' Standard System of Penmanship. 

Prepared by Ltman D. Smith. Lead-Pencil Course, Three Numbers, per dosen, $1.08; 
Short Course, Tracing, Two Numbers, per dozen, $1.08 ; ^lort Course, Seven Nmi- 
bers, per dozen, $1.08; Grammar Course, Seven Numbers, per dozen, $1.44. 

The Song Wave. 

A Collection of Choice Music, with Elementary Instruction. For the School-room, Institute- 
Hall, and Home Circle. By H. S. Perkins, £. Y. De Grakt, and H. J. Danfokth. 
Price, 80 cents. 

The Warelet. 

Ja abridgment of the ^ Song WaTe." Containing the easier portion of tiie Ifaaic in^e 
iatter, and espeddly adapted to vse in primary and intermediate fldioeis. Bnce, 
40 cents. 

Studies in Language. 

A Teacher's Guide to " Letters and Lessons in Language.'* By J. H. SncKNir. 25 c^tt. 

New Method of Learning the French Language. 

By F. Berger, Consul-General, oUl, author of the English method (M^thode d'An^aiaX 
adopted by the dty of Paris for its public s^ods, and by the University foi 
Lyceums and CoU^es in France. 



New York: D. APPLETON & CO., 1, 8, and 6 Bond Street. 
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D. APPLETON & CO.'S 

RECENT EDD CATIOm P DBUCATIOHS. 

Errors in the Use of English. 

By the late William B. Hodgson, LL. D , Fellow of the College of Preceptors, and Pro- 
fessor of Political Economy in the University of Edinburgh. Amerioan Revuid 
Motion. %IM, 

Die Anna-Lise. 

A Popular German Play. With an Interlinear Translation and Directions for Lcaming- 
to Read German. By Charles F. Kroeh, A. M., Professor of Modem Languages in. 
the Stevens Institute of Technology. $1.00. Text only, 40 cents. 

The French Language Self-Taught. 

A Manual of French Idiomatic Phraseology adapted for Students, for Schools, and for 
Tourists. By Alfred Sabdou. |2.00 ; with charts, $2.60. 

Practical Lessons in Idiomatic French. 

Embracing Reading, Composition, and Conversation. By Alfred Hennequin, M. A«» 
Instructor in French and German in the University of Michigan. $1.10. 

The Modern Stenographer. 

(A CiOmplete Syat^n of Light-Line Phonography. Being a Plain and Practical Method for 
acquiring a Perfect Knowledge of the Principles of the best Phonetic Shorthand. 
By George H. Thornton, President of the New York State Stenographic Association^ 
etc. $1.25. 

L. L. L.; or, Fifty Law Lessons. 

iBmbracing all the Technical Points of Business Law. By Arthur B. Clark, Principal 
B. and S. Business College, Newark, N. J. $1.25. 

Cornelius Nepos. 

Prepared expressly for the ,use of 3tudents learning to read at sight ; with Notes, Vocab- 
ulary, Index of Proper Names, and Exercises for Translation into Latin. Illustrated 
by numerous cuts. By Thomas B. Lindsay, Ph. D., Assistant Professor of Latin in. 
the Boston University. Price, $1.50. 

Selections from the Poems of Ovid. 

With Notes. By J. L. Lincoln, LL. D., Professor of Latin in Brown University. Prioe^ 
11.25. 

M. Tullii Ciceronis Laeiius de Amicitia. 

Edited with English Notes. By John K. Lobd, Associate Professor of Latin, Dartmoutb 
College. Price, $1.00. 

The Aeneid of Vergil. 

With Notes and Dictionary. By Henry S. Frieze, Professor of Latin in the University 
of Michigan. Price, $1.60. 

The Bucolics and the First Eight Books 

Of the Aeneid of Vergil, with Notes and a Yergilian DicUonary. By Henry S. Frieze^ 

$1.50. 

A Vergilian Dictionary. 

Bmbracing all the words found in the Eclogues, Georgics, and Aeneid of Vergil, with, 
numerous references to the text verifying and illustrating the definitions. By Henry: 
6. Frieze. Priee, $1.00. (S^ef^afe ^5.) 
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WORKS ON INORGANIC AND ORGANIC CHEMISTRY. 



Adolph Strecker's Short Text-Book of 
Organic Chemistry. 

By Dr. Johanmks Wislicenus. Translated and edited, with Extensiye Additions, by W, 
H. HoDOKiNSON, Pb. D., and A. J. Greenaway. F. I. C. 8vo. Cloth, $5.00. 

The great popularity which Professor Wislicenus* 8 edition of " Strecker's Text-Book of 
Organic Chemistry " has epjoyed in Germany has led to the belief that an English transla- 
tion will be acceptable. Since the publication of the book in Germany the knowledge of 
organic chemistry has increased, ana this has necessitated many additions and alterations 
on the part of the translators. 

"Let no one suppose that in this 'short text-book' we have to deal with a primer. 
Everything is comparative, and the terra * short * here has relation to the enormous develop- 
vinent and extent of recent organic chemistry. This solid and comprehensive volume is 
intended to represent the present condition of the science in its main facts and leading prin- 
ciples, as demanded by the systematic chemical student. We have here, probably, the best 
extant text-book of organic chemistry. Not only is it full and comprehensive and remark- 
ably clear and methodical, but it is up to the very latest moment, and it has been, moreover, 
prepared in a w^y to secure the greatest excellences in such a treatise."— JA« Jhpular Sei- 
-enee Monthly, 

Treatise on Chemistry. 

By H. E. RoscoK, F. R. S., and 0. Schorlemmer, P. R. S., Professors of Chemistry in the 
Victoria University, Owens College, Manchester. 

INORGANIC CHEMISTRY. Vols. I and XL 
Vol. I. Nok-Hetallic Elemekts. 8vo. f 6.00. 
Vol. II. Part I. Metals. 8vo. |3.00. 
Vol. II. Part II. Metals. 8vo. |3.00, 

ORGANIC CHEMISTRY. Vol III. Part I. The Cbemistbt or the Htdbo- 

carbons and their Derivatives, or Organic Chemistry. Svo. |5.00. 
Vol. III. Part II, completing the work, in preparation. 

" The authors are evidently bent on making their book the finest systematic treatise on 
modern chemistry in the English language, an aim in which they are well seconded by their 
publishers, who spare neither pains nor cost in illustrating and otherwise setting forth the 
ii^ork of these distinguished chemists.** — London Athenfenm, 

" Of the 695 pages constituting the first moiety of the third and last volume of Rosooe 
•and Schorlemmer' a new cbemieal text-book, no less than 190 are occupied with the discuB- 
fiion of the methods and the philosophy of the subject. The systematic description of indi- 
Tidual organic compounds— their occurrence, their production, their properties, and their 
reactions— begins with the methyl group, and then proceeds through nineteen sections, or 
■270 numbered paragraphs. In these we are presented with well-digested accounts of bodies 
<5ontaining from one to twenty-four atoms of carbcm ; tiie aromatic series, and those oom- 
poimds which have, up to the present time, eluded classification, partially or wholly, being 
reserved, we presume, for the second and concluding portion of the final installment of the 
work before us. It is difficult to praise too highly the selection of materials and their ar- 
rangement, or the wealth of illustrations which explain and adorn the text. Moreover, it is 
most satisfactory to find that the progress of this valuable woric tjoward completion is so 
rapid, that its beginning will not have become antiquated. before its end has been reached— 
no uncommon occurrence with elaborate treatises on natural science subjects.'*— Zonrfo» 
Academy, 

** We have no hesitation in saying that this volume ftiUy keeps up the reputation gained 
%y those that preceded it. There la the pame masterly handling of the gubject-matter ; the 
same diligont care has been bestowed on lumting.up all the old history connected with each 
product. It is this that lends so great a charm to the vrliole woA, and makes it very much 
anore than a mere text-book." — Saturday Eeview. 



iFor fkde hy all looJcsellers ; or sent ly mail^ post-paid^ on re^ipt of price. 
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BEATTY'S ORGANS 

FANCY IMPROVED CASE. 

40 iLtC)j4.'k<i ^V"!t;hE, LjmL'Uh uLtrllt iHjO liOlUldi!. 

18 Uuefal Stopa^ aa follows: 

Ol W A f A so N H » K ] K, I, '^ J Sub ■ niift»H 
Hi OJKJ H KSl K A L, <* \ W U: t:! - i fiJ 
pLuWSONj ^ei Orund Or«tan, i7^ 
EAIIP ^]OLI^\N, Cni Vox Jlunmnm 

B'- 1 E' 'n!>, I ui^lpl; Lc: AX A.-i 1] i i l\ i l- 
JNET. 1 1;: : \ D I X t l1 ett e. ' l . Ill L H 
ETK, ill) 4>iHtUVL- ^.^i^Upt*.-*-. il"'^ 
UltLJOS, 0(!> Trtneh liorji SoIn*. 

F^T^■ I ttjtav^i fliHJ Walrmt fjini? tjf 

but \i.-Tv tvvi3.lt d'Ti it v^ilk nut toJce tts^-' 
dirt fL 1 1 1 1 H 1 1 tHt, J t C'lJitJilTi J tlie e^vx'^t 
TqIx (.'fL'L'p»tL 3tijii, Che r/kDion-1 

mii&d i.ir\xii.r\ KtK^I' Aiti^ Lbft ICjip^ 

All ktu?«Jf neevuftary, FlTQ^SiKta 
■■Uen Tanirue ReMt^^Trjl^ 



$49.75 



i Uii^ iL ntLiJiiLff Llij 




l^anirue ReMt^^Trjl 

iofiw*erful 3ub-Bfti.( 

HcdJi^ set ot B iKtaTHfT i>f Vq{< 
Bile«l«> 1 Ht of iTrvinDh H^irc^ 
Rwdfij. antl 3 1-S otjtftvie.!? oarh oC 
Bt'i^iiJur ijokLeii TfRLni'P Kewlw, 
i^^idfrs all tblH. It v^ilL b^ tMt&i 
Up with an (^Ftitri- Cffwiiltr, 
rhlrjh d'kiibieatbe povrfir ijr L^ 

|>t&Fi4l?, Pocfemtr tat 
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[I'ptiTI I E L iiF^ I^^ku nJ , i%i\ 
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imQ^i'iJ HunrJLHB 
'mt jnuvlncr. The bellnw«, 
irhJi:li AfLi oC thi^ u(»ri{;ht 
)»U*Tn, fl.ri*iiiiitl'y from tbe 
njst iiuaUty of rubber 
'kftti, an^ nf RTt?ftt powier, 
mduTp.' llttyd Lip with at'.'tf 
torJiuT!^ ft^i'l Thq fJ«et{lllality 
llt^pd^U.'^t^Lkr^3. TiiEFanALfl, 

irttii c J^ R p £ T Ajm 

nmt* MCTAL OfT NBA 
[> 1 M I (? N, 

irinp 

tusi-Ain kifi 

P r I !■ c, 

JOjcetl JLtjrl 
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„ il8 beautiful Parlor Owaa introdooed everywhere cmmedlately : hence the follow; 

!rom regular price. Only a limited number will be disposed of at this remarkably low offer, and 
vlU be filed for less than 985.00 i^ter this Umited time offer has expired. 



followinff ftl6.SS deduction 
" positively no order 



THIS Si:.II» IS 

WORTH $16.25 



If you will clip this notice and mail it in a reffisCered letter, together with 
49.7ft In money, (or by check on your bank,) I hereby Mrree to box and ship 
DU the above described orgui, includinflr Stool, Book ancTMuslc. with receipt 
i full for 966.00. 13^ If, after one year's use. you are not entirely satisfied, 
ou may return the Organ at n^ expense, and I hereby agree to refund you 
pur money, withlnterestfrom day of rendttanoe. [Signed] Dawiel F. B«atty. 



PIANOFORTES.^ If you are not in heed of an Onran perhaps you want a Pianoforte. New Rosewood Pianofortes, 
nincUidIng St^Tl^ook and Music, ON LY # 178. 75 and upwards. 
nsiTORS ARE ALWAYS WELCOME. If you have time to spare pleam call and select the instrument in persoa^ 

ILddress or call upon DANIEL F. BEITTT. Washington, New Jersey^^ 
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KAX, PAMIS. 10VK 



inHN;OUTE& 

Jidker't rivmhm Ooeolai>» tbm be»t 
pttywilim of plain chocohtoibr flun* 
Oj UM.' — Bafar** AvcU/oit Cbeoa, 
ffiMB wUeh th* czcMt of oa bM been 
rtaoTML euil7 digMtod andadminbljr 
MUptodforiBTallds—Bofar^ Foiislte 
Cloeofate, «i» dxlnk or cataB m eon- 
AmioiMijto adaDclomwtfelo t Ufhlf 
iceommmded bj toorltli.^Aifar'a 
JAmNA, faiTalwble u a diet ibr cbU- 



meataseelkat artlcla for fl 
Sold bf droenv overywluro. 




COLUMBIA 

BICYCLES. 

Made of the very best 
material bj the most skilled 
worimien, czpresslj for road 
use. 

Thousands in daily use 
by Doctors, Lawyers, Min- 
isters, Editors, Merc^iants, 
etc. Send three-cent stamp 
for elegantly illustrated 36- 
page catalogue. 

THE POPE M'F'G CO., 

670 Washin^fton Street, 
Boston, Mass. 



O ^ I ff\by watchmakers. By mail 26o. Circulars 
OO Li Dfrae. J.S.BXBGHAC0..88DeySt.. N.Y. 



weIIiSi out. 

nlai 



BOOKS ON BUILDING, Painting, 
Decorating, etc For my elghty-elgrht page Illustrst- 
ed Catalogue, address, inclosing three S-cent stamps, 

WM. T. C0M8T0CK, 6 Attor Plaee, New York. 



SCIENCE OF A NEW LIFE. 

By John Cowan, M. D. 400 paees, 200 inostrations. 
An invaluable guide for the married, or those contem- 
plating marriage. Valuable 16-page deacriptive cir- 
cular sent free, by 

J. S. OQILVIE & CO., 81 Rose St, New York. 

D 1 1 P P I CO Best work in the U. S. for the money. 
DUUUlUOi ENTEKPRISB CARRIAGE CO., 
Cincinnati, O. Write for Catalogue No. 8. Free. 

Hardy Fem8« Orchids, Water-Liliesi etc., 

for 1^1 Bettinsr. 95 varieties Feroe (50 plants), by ex- 
press, $6.<*0; 15 varieties (80 plants), ISjOO; 10 varfw 
etiet^fw by mail, $1 00. 10 Orchids, or 8 Water-LlBes 
(9 plaute), by mail, $1.00. Send stamp for list. 

>. H. HOBSFORD, Charlotte, Vt. 



TAK« NOTICB. 

For 6Qc.,.(i|i stamps). 800 BlejBant Scrap Pictures. 
. . .^ .^ ^ "WHITING, 50 Nassan^t., N. Y. 



Notwoaliie. 



PACK 



ISandMme Written Ciirds, 30c. CihcuTar Ffee. 
ProU Madabasz, Box 2105, N. Y. City. 



'^01i,«yk«ad1 How tt throbs 1 Xcsn Hsl^epr 




Fmc-siMiiJi ateNATune on eVery box. 



'' Am an oUL, broktn'4own minUUr, ami I tkatik 
God for ytmrpilU. Thef emnd mif Nmtralffia.^—BBT. 
BAir*L AujBK, Moutsivado, Fla. 




Kam&vipAc^ciustl^iatjDu^ tin- 

THBi LMJi^E i4 8MAI.T., 
THB A CTI (tS Pli'oV. fj, 
THE TABTE DELlClOCg, 

to-SUPERIOn TO PJLU 

atid nil ol-h*ri7flt4n3-r«gTi« 

Id4i« ahdcb^ldm tik« 
IL Priot, ascents. Lai^ 

aqPD IT AlJLi PKTQOIOT^ 



ELASTIC SEAMLESS DRESS SHIELD. 

The only Seatnlees and only 
Stockinst Sfaleid made. 

It is imporvknia and Ab- 
sorbent. 

It is VfikaDized, theielbre 
cannot wrinkle under the srm. 

It has no offensive odor. 

Patented in United Sutes, 
Canada, and Europe. 
GOOD AGENTS WANTED. 
THB I. A. CANVUShD CO*, MifUUetown, Ct. 




[STERBROOK'S 



STEEL 
PENS. 




Leading Numbers: 14, 048, 130, 333, 161. 
For Sale by all Stationers. 

THE E8TERBROOK STEEL PEN CO., 

Works, Camden, N. J. 26 John St., New York, 



^%E BONANZA ""Mp. 



HabH eaBlW cured with CHIiORIDB OF GOTiD. 
LESLIE E. KEELEY, M. !>., Surgeon C A A. B. R. 
0WIOHT, Hfinois. 



SOLID FACTS. 

Dr. Benson's Skin Cure consists of internal and 
extenial treatmtwtat Finfee ' time',' anfl it' makes tfte 
skin whit^ soft, and smooth. It contains no poison- 
ous drugs. $l.dO, at all druggists. 

—Elegantly nntnft), tw,o 
Dr. BeoBOo*s Skin Cum/ va! 




—Makes the skin .luAfMmk^ aBft*»^ftbo(b. 
Benson's Skin Cure. Elegantly put iu>t - 

—Hair and ^calp. disssMs thoroughly cared "hj Dr. 

C. W. Benson's Skin Cure/ Ndtfe HWlt: 

— Teildfer Ttctiih^fit tAkAoiik'^Mtit^'b^iftO^t^ 
Dr. Benson's Skin Oare. ^Tis the beat. 
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-tn: lalifrlo:- 



PEARLS VffE MOUTH 




X BEAUTY & FRAGRANCE j 

o; :o:^ :oj— — ;ol ^ lo: :o: :o: — ~;o 

ARE COHMUKtCATED TO THE MOUTH BY 

j^OZODONT. 

^tvhl^h rend era the teetU ttrite. tht^. piatii* li-^sr 
nnd tbo l>r«iitti ^wilRt. It tbDroaffhly r^iiiDvcs 
tdrtar rrDm the teeth un*l preveutJi aeeay* 
^OI^ BIT l^nVUGDAVH, 




HISTORY 

or TOK 

People of k lliM States, 

j^ir<?.ir TME nEVQiuTiQ.r to tss 
an-iL WAR. 

By JOHN BACH McMftSTER. 

A distmguietifd crilic deckrea it to be ^' oarf 

<^*iainlii i>ne of the i^iosi faaehiaiifiif and enter- 
iaija^g valwtus thai the liieralure of thi^ eotintrif 
is enrhhed v^ifL^' 



YdMjM I, i¥tii flloUi, gilt top. Frioe, %2M^ 
Bew York: 0. APPLETON A CO, 1, e, * 5 Bond 3l 



RECENT 



Educational 



PUBLICATIONS. 



A NaM Histoi? Mdor. 

Beautifiillj illo^tratiBd. B7 Jambs 

JOHQKIirOT. 

II. 

The CBfflHlatiTe Hetliod in Ger- 
man. 

By AdOLPH DBBTSPBINCb 
UL 

Appletons' Writing-Gltarts. 

By Lymak D. Smith. 

IT. 

HediffiYal GiTilization. 

History Primers. By Geobqe Bur- 



ton Adams. 



V. 



Tbe Normal Hnsic Gonrse. 

By John W. Tuft and H. E. Holt. 
Embodying the plan of teaching 
Music which has been so success- 
fully pursued in the Boston Public 
Schools. 

VI. 

The Gomplete Text of Yergil, 

With Notes and the Vergilian Dic- 
tionary. By Henby S. Fbieze. 

VII. 

Tbe Bncolics and Georgics, and 
Six Books of tlie Aeneid. 

With Notes and Dictionary. By 

HBNRY 8. FSXBZB. 

(8eepage$ 10 and 11,) 



New York: D. APPLETON & 00^ 1, 8, A 5 Bond St 
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NEW SCIENTIFIC BOOKS. 



FBANCIS QAIiTOlTS NEW BOOK. 

Inquiries into Human Faculty and its De-* 

VelOpment. By Fsancis Galton, F.R.S., author of "Hereditary 

Genius," etc. 8vo. Cloth/ $3.00. 1 

'* His bopk nffords a great amount of instruction, and can not fail to stimulate ftuther in^ 
quiry into the fascinating themes of which it treats." — Boston Traveller. 

" The book is of universal and profound interest to every tlioughtful human behig. It 
is the beginning of a new study of an old subject, which, if we are wise, will one day tiir in 
the future make the human race a race of aristocrats."— j\'. Y, World, 

Agricultural Chemical Analysis. By pbeoy faeadat 

Frankland, Ph. D., B. Sc, F. 0. 8., Demonstrator of Practical and Agri- 
cultural Chemistry in the Normal School of Science and Royal School of 
Mines, South Kensington Museum. Founded upon Leitfaden {Clr 41^ Agri- 
cnltur-Chemische Analyse. 12mo. Cloth, $2.00. ". j 

A Hand-Book of Vertebrate Dissection. By a 

Newell Maetin, D. Sc„ M. D., M. A., Professor in the Johns Hopkins Uni- 
versity ; and William A. Moale, M. D. 

Paet I. HOW TO DISSECT A OHELONIAN. 12mo. Cloth, 60 cents. 

Paet II. HOW TO. DISSECT A BIRD. 12mo. Cloth, 60 cents. 

From the Preface. 

" The following pagjes, which contain directions for the practical study of the anatomyc 
of a Chelonian, are the nrst installment of a series which has tiad its origin in my own needs 
as a teacher, and which, when completed, will form a * Hand-Book ca Yertebiiate Disseo- 
tion.' ... 

" The present volume will sliortly be followed by two others, containing directions for the 
dissection of a pigeon and a rat, both of which are well on the way toward completion. We 
intend ultimately to include in the scries a bony and a cartilaginous fish, a lizard, and one of 
the large-tailed amphibia, which form such a characteristic feature of the American Fauna.'* 

" There can be no doubt that this book will be highly appreciated by the thousands of 
men who are now engaged in this country in the earnest and thorough study of zoology and 
physiology. "—iV. Y. 2%me8. 

The Elements of Embryology. By m. fosteb, m.a^ 

M.D., LL.D., F. R.S., and the late Feanois M. Balfoue, M.A., LL.D.,. 
F. R. S. Second edition, revised, edited by Adam Sedgwiok, M. A., Fellow 
and Assistant Lecturer of Trinity College, Cambridge, and Walteb Hbapb,, 
Demonstrator in the Morphological Laboratory of the University of Oom.- 
bridge. 12mo. Cloth, $2.60. 

Text-Book of Geology. By abohibald geikie, ll.d.,. 

F. R. S., Director-Greneral of the Geological Survey of Great Britain attd 
Ireland, etc., etc. With Illustrations. 8vo. Cloth, $7.50. 

*' Will be welcome to readers of all classes who care to know anything of thia deeply in- 
teresting and truly fundamental department of Natural History." — Independent, 
" A noble and masterly vfork,^^^ Christian Advocate. 

A Text-Book of Physiology. By m. fosteb, m. a., m. d., 

F. R. S., Praelector in Physiology, and Fellow of Trinity College, Cam- 
bridge. With Illustrations. Fourth edition, revised. 8to. Cloth, $5.50. 

%* Macmillan k Oo.'s Complete Catalogue of Publications will be sent free by mtH 
to any address on receipt of sii. cents. 
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